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American and Other Machinery = e!! Known here, and am already deeply \mericat ne shops; has 
Abroad. indebted to very many English nm cen a “works manage! ere, and latterly 


ae = ; ' American triends tor kindnesses show1 engaged int busine ( elling Amer 
[ EDITORIAI, CORRESPONDENCE . 
ind for most valuable assistance in the n machine tools wing altowethe 

As our readers know, the foreign trade , : 

, te : prosecution of the work which torms the ibout six years experience here, and who 
of American machinery builders has grown " 

- main object of my visit sa result o 
to very important proportions, and espe , 

Adenia t proporto ~ I London is cosmopolitan in machinery xperience and knowledge of how our 
cially in the line of machine tools is in , - : 
> . circies as well as In othe.&rs N« Vv eve on < r ' vy el ore 
creasing § a ly as be something 

ca oO rapidly i to n « ng man vou meet is s fami r wit cont orming ‘ : die 
in the nature of a phenomenon : — : , 

t , é. ental matters as wit Britis and usu \merical tor ‘ 
: — o r t this 

My object in coming over here at thi » fone: kent portant trade r belted. up to the , 
time is to give to readers of the “Ameri , , : 

‘ mee, ty lations on the continent Chis gives hin pany w tart out t rge cap 
can Machinist” as much as possible of that ; 

: certain broadness o view viii \l nal \ t 1 rint ) 1k not o1 
particular and pecih« knowledge ofl certainte I canniad mac — alin, ie ele : ' ; am eine 
situation, commercial and _ technical . ; : 

among our own machinery men as a re It also met ot y underst 
which is gained by ose American man P ' 

: vi gained by th Ame ; sult of their growing habit of foreign them, and can ¢ nt op need 
ulac rers who tor wo years mast O! } 1 , , . 
uacturet rt ’ I travel and increasing trade relations wit! 1 ow just how the t n be of 
more have been spending a portion of : ; ; ; 

os I I : the countries once contemptuously ri erated to 1 e them give the best result 
their time over here and who seem likely , : ' 

: ferred to by one of our public men when Chis compat expects 1 ve a ron 
to co > ring the present season in even 1 1 ‘ , , , , 
to come during the present seas¢ ‘ 1e inquired, “What have we to do wit} — = Cieenwen: Shes seunaih 


greater numbers than ever before. Asid aheoad?” se cecil et gee ee tate 


from this the relation of the “Americat 


thot im ft . ne ' 1 ' ‘ ‘ 
Machinist” itself to affairs over here and VARIOUS OPINIONS AS TO THE FUTUR] t] | ; 
( cN merTCnCcE ‘ 1 T ent cl | yt 
; £ 
to this growing export of American ma- I believe I can say that I am at least peen confined to the = iy 
chinery seemed to require that a wider fairly free of that form of prejudice whicl ad hose Pa Sr ON ; 
personal acquaintance should be formed condemns a thing simply because # 15 teovier ani ve nd he informs n 
and a more intimate knowledge gained pot American, and of course it is impor es te a ; aa eg 
of how things are done over here and tant for such an investigation as I an t least some ess will be attained here 
how they may seem likely to be done in aking here that prejudice should, so far a a ee 
the future as possible, be thrown aside and the real },,¢ing mills ar d other t but does not 
LONDON AS A MACHINERY CENTER facts given as they appear, and in doing think n ucl in be don 1 competit 
: this I shall at ‘tt also to give the " ; rin a 
My time so far has been spent in Lon a [ shall attempt also to give the vi ; \ the Eng otte ‘ by \ 
‘ . of others, and in some cases of men mucl Nak? i rT mee 
don, where comparatively little is don : r ore popu d 
tl f | , buildit by better able to judge intelligently by rea videl used tool here t] with 1 He 
1e@ way of machinery building, but ; lely used to ! Wi 
F ek a ae : a ~¢ son of long residence here, aside fron thinks the matterof having men thorough 
which bears to the machinery interests of 
, a _ other advantages not necessary to men % EE Le ee er nee all al 
Great Britain much the same relation ywell acqu iW 
, , 1 tion ly ' ; p 1 t 
borne by New York to those of the ; ; Vy practi ern th 1 
: c , (Jpinion here in ondon as to the tuture : , oie : ee _ | 
United States Queen Victoria street P , portant i ( oducing tools t 
} 1 1 | n \ “y ( trade in American machine tools 1s bv met who ] ; Lens , sete med tn en 
lere, indeed, reminds one CT mut I : ‘ ' 
: y : ; no means unanimous I find men en —_— at trend ae ae a eee 
Liberty street in New York. It is the ce _ tirely different too Md en y differen 
: CIR ' ef : gaged in the trade, and presumably we ee ee ee ee ee er ee 
eadquarters of the machinery trade and. ‘ sae HNTis tu ! 
i . ae 7 ae acquainted with it, who do not think it) quent need of such experts at home. either 
it least in the ground floor show rooms, ba bagies : 
ae ws ‘ Pa will be permanently large; but, on the jn the person of the builder himself or 
\merican firms seem to predominate, ; : | 
Dae ea. elt des other hand, I find many more who think 3 otherwice would seem to indicate that he 
ind very many Americans who call them "1 al hI 
+ 11} } ~ Tn) 4 al > muc . | a eS “af . , 
selves “exiled” are to be found in charge ' “') 0& an@ who scem able - i es s certainly right with reg to the 
; 9 the better reasons for their faith More nartar f +] P , ent her ‘ “f 
of them. It is not a particularly sad ban- ’ 0 ce o | ere, where 
. — — over, these last are in some cases backing n | opinion there ] he< erious de 
ishment. however, for most of them find 
1 ’ , up their opinions by cash and by expendi | EE ST Oe ee 
London a very pleasant place in which fal wet n I 
‘ . ture of time and labor, which wil r ; 
to live and do business, and indeed I my- : otal AN INSTANCE 
. large! 1 not entirely ost to them 11 it 99 . 
self fail to see how anyone accustomed to ’ toed I had ar tratic t na shop I 
’ , ° : - turn out that they have not judged cor . ; 
New York can feel very much out of isited where there are quite a number of 
¢ rectly — "1 
place here, or how anyone at all interested American lathes of excellent reputation 





in the history and the destiny of the An A NEW COMPANY TO SELL TOOLS— PRAG The builder of these lathes and mvsel 
glo-Saxon race can fail to find here much TICAL REPRESENTATIVES were being shown about the shop by th. 


of deep interest to him For instance. I have talked with an chief draftsmar ery pleasant, cour 


I find the “American Machinist” very American who spent some time as a me- teous and agreeable gentleman, wearing 








with universal London cus 


hat. I stopped a moment 
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the fact that it seemed well calculated to maker about 35 years before, and when my 
be always in the way, | must confess | do et 


friend asked them why they had thus s 


not see where the advantage of such good aside all the progress that had been made 





to talk with a man who was running one 
of these American lathes, and asked him work as had been done in constructing in the intervening time and had bought 
iow he liked it. He said it was a good _ this lathe comes in if you are to turn an lathes far less efficient than those to be had 
the, and he liked it very well, but important journal, as was being done in now, they replied that they had started 1 
thought it would be better if it had a com this case, with a tool moved forward by business with such lathes and they had 
pound rest Che lathe had a taper at- jerks instead of by a constant and steady always been satisfactory, their toremet 
LA ent, and so the compound rest was motion. I am unable to believe that a and workmen were accustomed to them 
ot much needed for turning or boring journal can be turned as near true in such and understood them, and it was there 
tap but he explained that in facing it a way as by a continuous feed motion fore thought best to have the same lathes 
dithicult to move the carriage so as to” other things equal \merican readers should consider, how 
et a fine cut of precisely the right depth RATE OF WORKING ever, that this is not quite so ridiculous 
! he thought that 1f there was a screw [he job of turning mild steel was here as it would be to do the same thing 
I) ch the tool could be moved up to being done at a cutting speed not a whit in America, because there is not nearly 
t]| ut it would be much better, and this yore than half what would be used in so much difference between English lathes 
pound rest would give him. Any — one of our own shops, and I saw drilling, made 35 years ago and those made 
\ in machinist would, of course, be gear cutting and boring of brass boxes commonly sold to-day, as there is betweet 
ible to tell him how to overcome this dif at similarly slow rates The gears were \merican lathe of the corresponding 
fieulty, not necessarily because the Ameri being cut on Whitworth machines ar periods. 
tnarter or the better mechanic, but ranged to cut two wheels simultaneously, \ name here is worth far more tl 
lye se li used to the American lathe, using two cutters on separate spindles, with us \ man does not expect to spene 
eon T told this man that we usually iddles, et but the cutters were made a week or two over the drawing board 
( ped the friction or closed the nut in in the manner long since discarded by us bring out a new machine, and at on 
cases and then moved the carriage by (fine teeth, not cut through), and the commence’ to do a good business. HH: 
vy the feed-rod or the lead-screw by speed and feed were at such rates as expects to spend lots of time five, ¢ 
! to get the fine movement required would make the cost of the gears pro ten years—in building up his busin 
he at once saw the point, and T hope will jibitive with us. I think it perfectly safe but when once established and with 
' ereafter so much feel the need of a to say that with our automatic gear-cut “connections” formed, he is correspond 
pound rest for purpose for which it tine machines the cost of cutting would ingly secure, and it is difficult tor a new 
used \merica, except on very not be one-fourth as much, and I really ompetitor to supplant him. Establ 
ve lathe the lathe in this case being think it would be much less though it ments are not unknownin America wher 
bout 16-1 S WITTE possibly 20 should be remembered that cast iron here in the wish is occasionally express dtl 
s harder and more difficult to work than) we might have a little more of this sor 
USE OF COMPOUND REST. vith wus I have heard of one cas conservatism which causes men to sti 
nsistence upon the necessity for it dentically the same Mu ) to those who have served them wt B 
ompound rest is constantly encour irried across fo e purpose o . they are, of course, the older and bette 
tered here, and they usually think it neces ould do only half as much at one grind known establishments in whose favor 
y even in the smaller lathes down to ing in English as in American iron, alla feeling works 
S- ine ind 10-inch swing (4-inch and the conditions being as nearly as possible One man of wide experience with who 
ue nters’). A taper attachment does — the same I talked said there was none of that b 
t render it needless to them, for thr I have no doubt, however, that I shall gaining or comparing ot one machin 
( m indicated by the above incident ec work done at least as expeditiously with another as to prices, dimensions, et 
nel because it somehow seems to then is we are in the habit of doing it, and in” that is so common with us, but that t 
niuch better to teed a tool along on a wt | am told by a very able engineet usual custom here among the best cla 
mall rest than to move the carriage on born in Ohio, but here for about twenty of manufacturers is to recognize that too 
the bed They will use the compound years now, that all the standard machine building is a separate and distinct art or 
rest in this way for turning and boring shop operations, such as planing, drilling, branch of engineering, no ordinarily 
where cuts are 2 inches to 4 inches long boring, etce., are done as fast here as in derstood except by se engaged in 
in eem to prefer it: so much so that American and that turning is done taste that such tool buyers ust v become thi 
one American in charge of a shop her ind this opinion is based upon definit “clients” of some certain tool builder, and 
ho had taken pains to see whether this records of what is done in both countries when they require tools simply tell him 
was really the better method or not, and his acquaintance with our shops being an so and let him supply such tools ] 
had coneluded not, had to positively pro- extended one. He is especially interested judgment dictates. This relation on 
hibit such use of the compound slide on in machine tools and gave me some fig tinued much the same as would be the 
\merican lathes and insist on the use ures of cost of production of essentially ise with a lawyer or other professio 
o; the carriage feed the same tool in San Francisco, in Phila man so long as s mutu sati 1 
noticed a curious working out ot s  delphia and here in England. He said the customer or “client” never tl u 
‘ moan English lathe of about 60-inch the hours of labor per machine produced of dictating or even suggesting pornt 
wing \n automatic feed was given to ere in each case practically the same and thout tools This is reducing the itt 
thre ide of the compound rest by mean that the machines were produced here at to a profession, and throwing entirely int 
‘ ecured to the spindle ist mn " lowet ‘Ost ON account oOo thre we t] background the commercia dl which 
ront the main gear. Every time this ives andin just about the same propor sO prominent with us ( 
e around it struck a lever whicl ton don't know which plan is, up t whole 
by stitable connections, rotated a squar SOME CONSERVATISM the best: each has its obvious advantag: 
ic] in along in front of the Surely this could not have be done The experience of the man I hav 
lathe bed, and from this shaft the screw owever, In some of the shops he told me ferred to is evidently by no ns wu 
Ol the lide was operated by other levers thout in the course of the same conversa sal ere howev r I fi ] 
( mnections and a ratchet and paw tion. and which he gave as characteristi who savy that British tool buyers are v« 
The movement of the slide was thus. of English establishments One of thes ee to suggest changes in tools they n 
course, intermittent, and to sav nothing had ordered some new lathes to be exact be considering the purchase o nd that 
of the ugiines ot thre irranvement ane dup] ite it ot rs pu ised oft the sa t. thev sometin in t pol uK 
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changes being made betore they will order ind two heavy journals whi ive s g t 
them. It often happens, however, that place in a planer if the pinion is made 1 C and Bp 
after the American tools have been once rear directly with the table rack [ t e re ‘ t t 
used, those ordered subsequently ire ac \\ hit omb second be ted pianel dri ’ i 
cepted as regularly built, and there is un is first built some t yr four years ag 1 te 
deniably something about the better tools and constantly rut 2 since t ( 
our make that causes them to wi ell Whit b shops ‘ I fin ()1 
vay, usually though the process 1s some p! ) ch drives ‘ ) k direct \\ ) 
times a slow one FL. M ind llaner tab el WH al t 
I lon, April 171 tende t in any w \ 
a ry a be ved in to indicat 
A New Planer Drive. t ldition e time-hono t 
BY JOHN RANDOI Dd vin vou etterment P 
Ve rite ) vertect 
Certain teatur 1 planer-driving m« ' , 
inism afre repeated n every spur-geare . 
1 ’ . . ) \ t S¢ ) ve ) ‘ 
metal pianing machine now offered ‘ pike 
? 5 : : \] \\ ‘ ) nt 
Sale Che power! Ss taken into the 1 ' : ' . 
ae ‘ slave raditio t ed prac 
thine by a high-speed belt, and the bs 
: \ : , r p ‘ vher t 
iriven Shalt Carries a pinion which torms 
he first member ot a train of speed-redu 
‘ . \ Ss 1 \ to 
tion gearing which terminates, in Amer : 
‘ ‘ \\ MN { \ T t ) 
in practice, in a large spur wheel mesh 
I ; ¢ , + ¢ \\ + ’ A 
ing into the table-racl In some nd 
think the genera English practice t 
Du Whee s not used: the final pit 
the eed-red . 24 ins. Dia. About 22 ins. C. to C. 7', ins. dia 
eT iy ) v 
Fo {ULL/IM [ | 
3 Second Belt 2!. ins. wide : 
c : ¢ 
mR | = 
w+ = Ty k uw 





5 d. p. 














A Rack Pinion | 














14 teeth 4 d.p. 
| 
15 ns. 
Diagram of the Whitcomb 
“Second Belt’”’ Planer Drive {°. ins. 
belts i 
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We lad I 11 é 1 V1 ' | 


th 








rectly w 
pudiated this practice, and generally u Whit ib built sD ‘ wit ,1 
the “bull-wheel,” which 1s simply a large whee t ¢ t it appe 
diameter intermediate gear driven by the \[r. Whitcomb say t ight “maybe 
final pinion of the reducing train, and twa ist aswell t t bull-whee . P ’ 
driving the table-rack. Our argument ha The arrangement ( ‘ \1 
Iways been that the “bull-whece gave vy M Whitcoml Owl Fig { 
re teeth in contact with the cl 1 \ diag \ 
ence Was Vor ib] » tOnY 1I¢ LTié Lis he t d t] ne 
ve argued that the rge-d t ! ure oved. b first t { 
er ediate drove the iCK In a more ne imrving a pit t ‘ 
rect nd with less table ting w \ dr t t 
cence t nN ) | the p oO eC ter mm <« 
ere t, moO ¢ ty expe en < | pu 9 t t ' ~ 
) t ting tic tt ( i ‘ 
t ] e | olis ylane 
t the Whitcomb Planer Shops, \ odification o ad 
\lass., that t bull-whe ner dt t t ( belt t 
vholly unwarranted construction expe s ft first spe g emby but ) | 
hich serves no us purpo Phi wit t plane 
be 1 loubt that the 1 ee t e at t be 
eates considerab t ' \ | ) ‘ 
trod: t t ty t ] 
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This drive is relatively cheap to con 
struct, runs quietly and bids fair to be 
more durable than the common planer 
gearing. 

The rack-driving pinion engages the 
rack about 12% 
cutting tool, but this is rather an advan 


inches to the rear of the 


tage than otherwise to the user, as it calls 
for a bed longer than the shortest bed pos- 
sible where the rack engagement is made 
in a vertical line below the tool-point 
Some of the English planers which drive 
the table-rack directly from the final pin 
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Something New in Planers. 

As we publish from week to week the 
various developments in machine tools 
and shop practice, it seems to us that there 
never was a time when progress in those 
Many years 
this 
inimitable 


fields was as rapid as now 
days of 
his 


the early paper, 


let 


ago, in 
“Chordal,”” in 
deplored the 
among machine tool designers, as shown 


one of 


ters, lack of originality 


by the then lack of machines designed for 
special purposes, and he advised machine 
the 


tool designers to take lessons from 


— 
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design. Our readers will remember the 
facts brought out last year in the electri- 
cal tests of the old and new style Sellers’ 
planers at the Baldwin 
Works. These tests showed conclusively 
that, quite contrary to the general im- 


pression, the power required to reverse a 


Locomotive 


planer of the ordinary type was brought 
about by the necessity for reversing the 
pulleys, and not by the 
table—the high speed of the pulleys, com- 
pared with the low 
much more than making up for the differ 


reversal of the 


speed of the table. 
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Fig. J 
SIDE ELEVATION OF PNEUMATIC REVERSE PLANER. 
ion have the extremely objectionable builders of woodworking machinery and ence in weight. The present planer takes 


feature of a spur gear in front of the 
housings placed so high that the top of 
this spur gear an inch or two 
above the top of the planer table, so that 
a flat piece which hangs over the width of 
the table must be blocked up to have its 
under side clear the top of the large gear 
The Whitcomb drive avoids this fault by 
carrying the gear to the rear, in which 
position it is covered by the housing or 
upright, and is, of course, entirely out of 


stands 


the way. 


the building of 
machines intended for special purposes. 
We do not think the same criticism could 


be justly made to-day, and we know of no 


learn something about 


better illustration of the striking progress 
in machine shop methods during the past 
twenty years than this fact 

We illustrate herewith a new departure 
in planers, which may not be considered 
pertinent as regards special machines, but 
it certainly is pertinent as regards the 
general spirit of progress in machine tool 


advantage of this fact, and, like the new 
Sellers planer, is arranged to permit the 
belt pulleys to run continuously without 
reversing; the 
friction clutches which are operated 


reversal is accomplished 
by 
in a novel manner by compressed air. 

Fig. 1 shows an elevation of the planer 
from the operator's side, and Fig. 2 shows 
a plan, partly in section. The compressed 
air operating cylinder will be seen at a, 
and it receives its supply of air from the 
supply now so 


general compressed-air 
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common in machine shops, or, where 


there is no such supply, a small pump is 
attached to the machine. The valve which 
controls the admission and exhaust of the 
air will be seen on the top of the cylinder, 
where it is operated by the usual levers 
and The the valve 


dogs. throwing of 
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A moment's con 
that the 
running of the belt accomplishes other 


arm 6 and rock shait c. 


sideration will show continuous 


objects besides saving the reversal of the 


pulleys. As the belts are not shifted, they 


are not limited in width by any of the 


conditions prevailing in the usual con 


the ordinary cutting speed, is from 6-8 


This machine is the invention of Alex 


ander Gordon, and has been brought out 


Tool 


| 
sever,rali 


Works, ot 


machines, 


by the Niles Hamilton 


O., who have ranging 


in size from 30 x 


30 inches to 10 feet x 10 
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LAN OF PNEUMATIC REVERSE PLANER 
yperates the piston, which in turn oper truction, and a planer made on this plar feet, in Operation at their own works. A 
ites the feed motion through the piston may be varied in its speed of cutting 54-inch planer for (locomotive) frames 
rod extending from the left-hand end of stroke for different materials, and in its with 35-loot trav i table now un 


the cylinder, and likewise operates the r 
versing clutch by means of the piston rod 
ight-hand end, which 


utch upon the oppo 


extending from the r 
connects with the cl 
through the 


site side of the machine ever 


work being 


speed of return for different weights of 


1 


handled, by suitable cone pul 
the two strokes being 


The 


is compared 


leys the speed ot 


independent of one another usual 


speed ot return with 


der constructior 


" } 
Is OD- 


Che quick return 


viously highly desirable on this class of 
work, because of the length of the ma 
chine and the comparatively slow speed 


of the cutting stroke 








Broaching Machines. 
We present herewith engravings of two 
orms of broaching presses which, though 
hey have been designed with special re- 


the bicycle 


requirements of 


erence to 





VERTICAL BROACHING MACHINE. 
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SECTION OF BROACHING 
work, are of course equally adapted to any 
work of similar character 

Considering first the upright machine, 
its driving and reversing mechanism is 
shown in the sectional view, by which it is 
seen that friction clutches are made use of, 
and quick return provided for by suitably 
proportioned pulleys; and, since the mo 
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slide 


the speed can of course be uniform from 


tion of the s imparted by a screw, 


end to end of the stroke, and at the maxi 
mum rate. 

When the work is in position, the opera 
tor presses the treadle and this, by means 
of the hooked lever arm just above the 
treadle, engages the larger of the friction 
In doing so the helical spring 


the the 


clutches. 
is compressed and at same time 
larger of the two parallel vertical rods at 
the right of the machine is engaged by a 
latch near the top, which latch is operated 
by the held in 
engagement by the helical spring which 


This rod 


smaller vertical rod and 


surrounds a portion of that rod 
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The horizontal machine is operated by 


mechanism which is substantially equiv- 
alent to that of the vertical machine, but 
the broach is pulled through. The hori 
zontal machine can exert a pressure of 18 
to 20 tons and weighs 1,400 pounds. The 


machines are made by Rudolphi & Krum- 


mel, Chicago, Ill. 
A A A 


An Automatic Multiple-Spindle 
Milling Machine. 


interesting multiple 


We 
spindle 


illustrate an 


automatic milling machine It 


is not for the everyday use of the general 


machinist, but for special work in 





HORIZONTAL 


passes freely through an arm which is 
attached to the slide, and when, by the 
the latter, the 
gaged, the spring > instantly throws the 


the slid 


descent of latch is disen 


clutch and reverses the motion, 
then rising rapidly until the arm comes 


into contact with the clamp collar on the 


larger vertical rod which disengages the 
return motion clutch and stops the ma 
chine. Thus the machine makes a com 


plete cycle in a working and return stroke 
automatically. 

The number of strokes per minute varies 
in proportion to the length of the stroke 
or the speed of the machine, being, on a 
six-inch stroke, four per minute for tool 


steel and about five to six for mild steel 


BROACHING 


MACHINE. 


tories where great numbers of similar 


parts are produced. Its only duty is for 
hexagon faces which occur esp« 


these 


milling 


cially on brass valve work, and of 
it is capable of doing three thousand pet 
this 
that 


can do little more than successively and 


rate, five pet 


the 


day of ten hours. At 


minute, it is evident attendant 
put the pieces in the ma- 
fact. all 
the 


continuously 


chine, and this is, in that is re 


quired, as everything else machine 


does automatically. 


\n intermittently revolving table car 


ries eight similar vertical arbors, upon 


him, the 
hub to be 


each of which, as it comes to 


operator successively places a 


milled. There are six horizontal radial 
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MULTIPLE SPINDLE MILLING MACTIINIE 


spindles, each carrying a milling cutte1 while only six are cupied at the sami e thr ( vely broug o 
on its inner end, the spindles being time in the actual milling, two spindles — the outside ( cle y 
mounted on carriages which carry them are always in positions, one for the re the action of the stars s¢ tbo ( 
tangentially, each over one face of the moval of the piece, which is done auto nd whee e latter bei ed ( 
piece, and return by a quick movement natically, and one for placing a new piece operator tor turning the piece 

ne side of each of six pieces, or one In position to be ed Che operator first adjustmer the tace 

omplete piece, is thus milled for each — sets the piece so that one flat of the cast It is imy e to de be ( 
novement As there are eight spindles, ing coincides with a gage « tc d the e entire ( et 











360-24 


of drawings with the patent, but the re 


moving especially deserves 


looking at, and 1s a prominent feature ot 


apparatus 


the machine. In the half-tone it is seen 
standing above the body of the machine. 
A pair of jaws are seen immediately over 
While the milling of 
the several faces is going on, and all the 
are the stationary, 
1e jaws descend and clamp the piece; 
they then revolve backward and unscrew 
it from the socket holds it, 
sufficiently for a shelf or bracket to swing 


the finished piece 


1eECeS for moment 
1 


1 
t 
t 
t 


which rise 
under it and receive it, and the automatic 
tilting of this the to slide 
off into a suitable receptacle for the fin- 
the 


allows piece 


ished work. The machine shown in 


half-tone has been running nearly two 
vears, with considerable overtime, and has 


The 


vas designed and is built by James Greg 


cost nothing for repairs machine 
ory, Bridgeport, Conn 
A A A 


Cultivation of the Inventive Faculty 
by the Solution of Construc- 
tive Problems. 


BY LEICESTER ALLEN. 

I have received three other solutions ot 
problem No. 8, two of which I herewith 
present. The problem is a difficult one, 
and I am not surprised that it has re- 
than 


solutions previ- 


In fact, I think the va 


ceived fewer any 


ously given out 


riety of solutions of which it 1s susceptt 
Jan 
v XY 
K 
r/d ’ 
2 c) 
¢c— * 


Fig. J 





ble, much fewer than those of any of thi 
previous problems 
Gribben’s in 


Some criticisms of Mr 


genious solution, page 130, issue of Febru 
ary 18th, have been made to me personally 
The \ 


movement K 


are all directed to the Geneva stop 


and /7, and to the effect 


that this movement extended to include 
thirty-six arcs on the periphery of a sin 
gle stop-wheel would make the versed 
sine of half the angle subtended by the 
are so small, that there might be a ten 
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dency to binding by pressure between the 
centers of K and H. When the 
H and K are in the full locked position, 
two radii of wheel K including the angle 
between any two notches, would prob- 
ably be not more than 6° apart. When 
wheel // starts to rotate in either direc- 
tion, if the wheel K has from any cause 
been slightly moved forward, the point at 
the extremity of one of these bounding 
radii will bear against the periphery of 


wheels 


wheel K, as shown in Fig. 1, and the an- 
vle between the radius cd thus bearing, 
and 
and A would not be more than 4° (prob- 
ably not more than 3°), which some have 


} 


thought to be perilously within the angle 


a line joining the centers cc of H 


of repose and liable to create great fric 
tion upon the journals of H by even a 
slight contact between the two wheels at 
Such contact tend to 
move both wheels in the direction indi- 


the point d. will 
cated by the arrow, and the friction so 
produced will increase the tendency to 
I thought this point 
My own experience with the 


turn in that manner. 
well taken. 
Geneva stop movement has not extended 
beyond the use of more than ten notches 
or less than 36° pitch from center to cen- 
ter of notches, or about 32° of peripheral! 
the This 
ways worked well; but I can easily see 


face between notches. has al- 


that there must be a practical limit to the 


number of notches that can be used. I 


] 


this limit 


can. T think see also how may 
E 
\ 
A \ os 
S 
Fig. 3 
SOLUTIONS OF EIGHTH PROBLEM. 


be made to lie beyond, instead of within, 


30 notches by a device illustrated in Fig. 
2. I have never met with this attach- 
ment to a Geneva stop-wheel. I believe 
t to be original with me. The Geneva 
stop is a useful movement for some pur 
poses. | hope this addition may widen 
its field of usefulness 

It consists in a spring (one for each 


notch in the stop-wheel) attached to the 


side of the stop-wheel and arranged to 


bear upon the shaft of the toothed 


one 
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drive-wheel with full, or nearly full, ten 
sion at the instant the tooth is leaving a 
notch after having turned the stop-wheel 
through one of its pitch spaces. The 
spring will thus bear against the shaft till 
the one-toothed wheel has rotated round 
to the position for the engagement of its 
tooth with another notch, and until this 
engagement causes another movement in 
the stop-wheel; the spring then snaps off 
from the shaft of the driver, but while this 
operation has been going on, the spring 
correlated with the next notch in order oi 
succession has been brought to bear upon 
the shaft with about its full tension, and so 
on for each successive movement of the 
stop-wheel. The action of the spring is 
to hold apart the extremities of the radii 
cd, c’d, and to create pressure between the 
wheels at e, Fig. 2. The latter, however, 
will be somewhat relieved by the motion 
of H, instead of increasing by such motion 
The 


should be just strong enough to neutral 


as pressure at d would springs 
ize any tendency of the stop-wheel to turn 
The positions of the spring at different 
points when the stop-wheel is turned by 
H is shown in dotted outline. Practically 
in almost any form of the Geneva-stop 
clearance must be allowed, which 
gives a little backlash to K, 
little forward motion of K might cause 
binding at d when so many notches are 


some 


and a very 


used, unless some means were adopted to 


prevent it. A detent pawl might also be 


_— 


used to hold A from moving forward, but 
I can conceive of cases wherein a resort to 
a ratchet and pawl would not be conven 
ent, and in which the springs above de 
scribed would be entirely unobjectionable 
that it 
make and apply them 

Mr. J. P. Hayes, of Meriden, Conn 


sent in three solutions of problem No. 8 


except would cost something to 


has 


| regret to say that the first of these solu- 
tions is not sketched and explained with 
clearness to render 


sufficient its compre 
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The 
which would be operative as required only 
for light gearing and very slow 
ment, is shown in Fig. 3. 
In this movement £ and F’ are friction 
wheels, E’ being the driver. 
or to the shaft, of E 
and 
dotted outline. 


hension§ easy. second solution, 


move- 


To the side, 
is attached another 
smaller friction wheel A, shown in 
The friction driver E’ is 
notched at four points (90 degrees center 
to center), the width of these notches at 
To the side, 
or to the shaft, of FE’ is attached a disk J, 
having 


periphery being 10 degrees 


projections from its periphery 
placed 90 degrees from each other, center 
to center, and having 10 degrees of are at 
their outer faces. The radius r from the 


center of A to the outer face of anv of the 





¢ 
= 
3 

> 
= 
ea) 


~ 
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NINTH PROBLEM. 


projections, is twice that of the radius r’ 
of the wheel 4; hence any of the projec 
tions, the periphery 
of A’, 
an arc of 10 degrees, move 


acting against 


will, while moving through 
A’ through an 
long as £E’ acts 
and FE 


that the 


arranged 


arc of 20 degrees So 
upon E, the motions of £ will be 
but it 


notches in £’ 


uniform; will be seen 


10 degree are 


to leave & free from contact with £’ 
precisely at the instant a projection on 
A comes in contact with A’. E is fast on 
the shaft S’, and therefore will, theoreti- 
cally, move through an arc of 20 degrees, 
while & describes 10 degrees. At the end 
of this 


directly till 


movement, £’ engages E 
the 


posit yn 


again 


next projection on A 


comes to for acting upon J’ 


and so on. I have said this would be the 


theoretical action; practically, unless the 
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that the 


momentum of the parts is a negligible 


lotion is so excessively slow 
quantity, there will be slip whenever the 
engagement is shifted from 4 to E’, or 
the reverse. This violates the restriction 
that the action may take place as required 
at any rate of speed within moderate lim 
its; but, in his third solution, Mr. Hayes 
makes mutilated gears of A’ and E’ by 
forming them with teeth upon the por 
tions of their peripheries, shown in Fig. 
This construction 
positive, but 
In the 
friction movement, the wheel 4 could be 


3 as friction surfaces 
make the 
would require nice workmanship 


would action 


lightened by cutting away the metal on 
the dotted line //1, as proposed by Mr. 
Hayes; but still 
enough weight to make the momentum 
the but a 
very slow velocity. 

Mr. H. J 
Md., has contributed a 
tially identical with that of Mr. Hayes 


there would remain 


a factor in movement at any 
Kennedy, of Sparrow’s Point 


solution substan 


I have now presented all the acceptable 
solutions of this problem that I have re 
ceived, and, with the editor's permission 


will now give out 


No g 


The geometrical axes of rotation of the 


PROBLEM 


shafts S and S’, Fig. 4, intersect at right 


angles. These shafts, respectively, carry 
disks B and A, 


rotating in 


each fast to its shaft and 
a plane at right angles with 


the other. It is required to make one 
disk drive the other at uniform and equal 
angular velocity with the driver, without 


using a belt or any other flexible connec- 


tion, without trundle wheels, or gears 
having teeth set at an angle with the 
plane of rotation, without any change in 
the relation of angularity between the 
said axes and planes of rotation, and 
while continuously maintaining the inter- 
section of the geometrical axes of the 


shafts, that is to say, the indefinitely ex 


tended axes of rotation of the shafts 
A A A 


Repairs of Electrical Machinery— 
Field Coils—III. 
BY A. R. HARRIS 


As stated in previous articles, field coils 


are rendered useless either through injury 


received from external causes, from over 


1eating due to an excessive current, or 


through short circuits caused, in most 


cases, by oil which works its way into the 


Clean oil is not a conductor of elec 


tricity, and, of itself, could not do any 


damage: but that which finds its wav into 


the coils comes from the bearings of the 


machine and is full of metal ground away 


from the surface of the bearings and the 
shaft. When this oil begins to penetrate 
the coil it will not have any immediate 


effect, because it will not connect points, 


in the coil, that are separated by a sufh 
cient distance to make the difference in 
the pressure of the current enough to 


‘ause 1t to jump across the intervening 


ter +! ] ‘ ‘ 1 + 
space; but in Ht Ww work its 
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way further into the body of the coil, and 
then points will be connected between 
which the pressure is such that the cur 
rent will jump. Just how this action 


occurs can be illustrated by a comparison 
Suppose 


i dis 


it that distance 


with water flowing in a pipe 


we have a pipe that runs along for 


tance of, Say, 100 feet, and 


it is bent around, by means of a U-con 
nection, so as to return to the starting 
point, the outgoing and the incoming 
pipes being placed side by side it at a 
point near the bend, say 3 inches, a smal 


one-eighth of an in is inserted 


pipe, 


so as to connect the ind incom 


outgoing 
ll amount of 


ing pipes, only a sma 


will flow through it, as the 


main pipe that the short cut 


would not be sufficient to make the path 
much easier by one route than by the 
other. If, however, the small cross-con 
nection is placed, say, So feet from the 
bend, a considerable amount of water will 
flow through it: for then, by taking the 
short cut, the resistance of 160 feet of the 
main pipe can be saved. The water would 
flow through this small pipe so fast that 
1 considerable amount of heat would be 
generated, by the friction of its passage 
through the contracted opening, and if 
it were possible to confine this heat at the 


spot, there would be 1 cons der ible rise it 
This 


sible in the case of water, be 


temperature however, is not pos 


ise 
water itself carries away the heat 
1 short circuit in an elec 


mnductor is precisely thx 


The action of 


tric ¢ Same as 


that described above but as the wire 1s 


covered with an insulating material which 


is a non-conductor of he ind as the 
electric current does not carry the heat 
iway with it as does the water, there ts 
1 rise of temperature at the point where 
the short circuit occurs If the short 
circuited points are so near to each other 
that the current that through is 
erv small, the heat gen ed will be so 
slight that there w « » percept ble 
rise in temperature, the conduction and 
radiation being sufficient to keep the tem 
perature down to about the normal. If 
however, t! hort-circuited points are 
it a great enou distan rom eat 
other, the current that w ass through 
the ort cut w b 1 greater, and 
when the distance between the ort-cir 
cuited points beco uft t, the ir 
rent passing by that path will be enough 
to heat th t1o ) oint where 
it W ll be gin ) T Whe t oO ur 
the current w ) rease vet 
rapidly, becat 1 yn, by being 
charred. becom«e better conductor \s 
more current pas re heat 1s get 
erated i | t re re ( temperature 
rises more, and yon Tre 1 pol 
where the wire becom ed-hot. Whe 
this stage is reached, t ition Is con 
verted into a very good conductor, and as 
1 result nearly all the urrent in the circuit 
will pass b | short-circuit path, ind 
le 1 Tat ey ¢ » ] + A 1] he SO great 
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lat a part of the insulation, and the 


metal of the wire, will be converted into 
apor, and, by the expansive force, will 
ause an explosion which will burst 


The 


tion will continue until the ends of the 


t 


the surface of the coil 


rough 
wires are fused together so as to form a 
omplete metallic path for the current, or 


until the gaps between the ends become so 


vreat that the pressure of the current 1s 
o longer able to span them; then the 
current will break. If this action took 


place gradually from beginning to end, it 


vould be possible to avert serious damage, 


s the 


insulation would give out an odor 
of burning varnish as soon as it became 
but the has 


rrogressed to this stage, the reduction in 


5 


overheated; when operation 


i 
the resistance of short circuit be 
' 


the 


the 


omes so rapid, and increase in 
trength of current so great, that the bal 
ince of the action takes place in a very 
hence, there is practically 


CW seconds; 


no warning of the impending disaster. 
the 
the 


this, 


The points where burn-outs are 


nost likely to occur are the ends of 


i] There are two reasons for 


one that there is more probability of 


being an between the wire 


opening 
ind the the 
the oil may penetrate, and the other that 


end of coil through which 


1 of wire can be included 


a greater lengt 
in the short circuit at the ends. 
Fig. 1 shows the general appearance of 
blow-out,”’ as it is called, caused by a 
short circuit. To repair an injury of this 
character, permanently, the best course 
to pursue is to rewind the coil; but in some 
the that 


rendered useless is so small that it will be 


cases amount of wire has been 


more economical to simply replace the 


damaged part. The way of doing this 
can be explained in) connection” with 
Fig. 2 

rhe first thing to do is to remove the 
damaged wire, leaving the perfect part 


with a slope, as shown at &, of sufficient 
inclination to prevent the wire from fall 


ing into the space from which the imper 


fect part has been removed For each 
laver of wire there will be two ends, as 
shown at CD. If the insulation at the 
bottom or the end of the spool has been 
damaged by the burn-out, it must be 
scraped away and be replaced by new in- 
sulation This having been done, the 


next step is to connect the ends C D of the 
remaining wire so as to form a continuous 
lo do this, find the of the 


bottom layer, which can be done by at- 


piece end 
taching one wire from a magneto-bell to 
the end B, and connecting the other wire 
with the ends coming from the slope E, 
until one is found that will ring the bell 
This end will come from, say, the side C, 
and must be soldered to an end coming 
from the side D. Then test with the bell 
for another end on the side C, and con- 
nect this with a second end on the side D. 
Proceed in this way until all the ends have 
been connected with the exception of the 


me belonging to 4 and one other 
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\ll must be well 


covered with insulating material, so that 


these connections 
there may be no danger of the wire in one 
connection coming in contact with that 
other. The insulating should bs 
made as neatly as possible, so as to not 
The ends 


ot any 


take up any unnecessary room. 
of the wire should be tinned first, and the 


acid used for the purpose should be 
washed off thoroughly, and all that part ot 
the wire that will not be connected by 


solder when the joint is made should be 
varnished over, to prevent any acid that 
may remain All this 
having been done, an additional insulating 


from. spreading. 
covering should be spread over the several 
soldered joints, and then the remaining 
end that does not belong to A, and which 
should ring with B, is to be soldered to 
the end of the new wire that is to be used 
to fill the vacant space. Having made this 
connection, wind the wire in layers, in the 
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by adding it the proper number ot turns 
can be obtained. 

As it takes some time to do a job of 
this kind, it follows that it will not be ad 
the coil is large, or the 


visable, unless 


time required to do the work, for one rea 
son or another, is not very valuable. 


Many manufacturers wind the field coils 


in a way that is not very mechanical. The 
inner end is brought to the = surface 


through an opening in the flange at the 
end of the coil, or through a groove in the 


insulation, and being only a frail wire, ts 


2 








direction indicated by the wind of the 
end to which the new wire is attached 
Wind the wire in layers commencing at 
the bottom of the space, and when the 
last layer is reached, solder the wire to the 
A sdealad 

‘| “ ' Fig. 3 

MM aceon B 

| 

y 
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REPAIRING FIELD COILS. 

remaining end, which will be the opposite very liable to be broken off, unless 
end of the wire to which 4 belongs handled with an amount of care that is 

If it is desired to make a neat looking not to be counted upon in connection 
job of a repair of this kind, remove the with a large piece of machinery. In some 


outer layer, of which A forms the end, 
and wind the last layer of new wire over 
the whole surface of the coil. In this way 


the patching-up of the coil will not be 
noticed, as the entire outside layer will be 
new. Byresorting to this process it will not 
be possible to get as many turns on the 
coil as it originally had, unless an extra 
layer is added, because the space taken up 
the the 


slope FE will be quite considerable, even it 


by soldered connections along 


the work is done neatly; but there is al 


ways room for one more layer; therefore 


cases the construction is improved, some 


what, by soldering the inside end to a 


wire of much larger size and carrying this 


to the surface; but even this is not very 
reliable. The best arrangement for this 
purpose is that shown in Figs. 3 and 4 


As will be seen, the end-piece is simply 


of sheet brass, which is set into 


a strip 
the end insulation and passes down and 


under the bottom of the coil for some 


distance. Several turns of the first layer 


of wire are soldered to this strip, and 


then these connections, as well as the 











try it ly - . 1] eT ] it} 
strip itseil, are we COVeETCE with 


ng material, as clearly shown in Fig. 3 
This construction is very strong, because 
the strip cannot move sidewise unless the 


nsulation moves, as it 1s set in a 


recess 


n the latter, and it cannot move in any 
ther direction because the wire holds 

It cannot cut into the wire if the insula 
ion over it is of a strong kind, say 


fiber.” and of sufficient thickness; and 
he outside curled-up end cannot break off 


inless it is very weak 


Whenever it becomes necessary to rt 


wind a coil, if it 1s not provided with a 
thoroughly substantial terminal, this style 
should be used, as it is about as good as 
iny, and very made. It is 


easily very 


mportant to make the inside end strong 
nough to withstand very hard usage, be- 
off, 
rewound 


‘ause if it should happen to break 


he whole coil would have to be 


It is on this account that so much 


stress 
1as been laid upon the point her 
When it is desired to repair a coil in a 


urry, it can be done by connecti 


slope F, Fig. 2, and with 


nye a 
the ends on the 


1 
hy 


ut waiting to fill up the vacant space with 


new wire If the brushes should 


Spat k 


} 
+ 


when the machine is started up, the dif 


ficulty can be remedied, in part, if not 
vholly, by placing in the space’ from 
which the damaged wire has been rt 
moved, a number of ] 


is that 


turns oO! wire as large 


used for the series coils, and pass 


lv the whole 


current of the machine 
hrough it, care be ing take n that the direc 


lon of t] 


Ul 


e current is the same as in the 


Roos | ry , a | 
shunt coil Che number of turns of this 
rge wire required to reduce the sparking 


to the lowest point can be ascertained best 


A A A 
A Handy Upright Drill. 


illustrate a 


We 


sessing 


little upright drill pos 


many interesting and novel feat 


ires, most of which will be evident to our 
readers 


Phe 


horizontal shaft is 


shop upon an inspection of tl 
halt-tone 
Phe 
rom the line, 


lrilling spindle 


All the 


side of the drill is sh 
driven by a belt 
and runs continually 


only when 


runs drilling 


( ontrolled 


motions of the drill are 


} single lever shown Phe lever 
moves forward and backward, and also 


The 


in motion, and also feeds the 


sidewise forward movement puts 
the spindle 
Irill down by the usual rack-and-pinion 


Moving the 
vise moves the 


on thee £ f 


hn the tace of the 


movement same lever 


friction wheel in or out 
and change s the 


The dt ]] 


armed revolving 


disk, 


speed of the drill as required 


s provided with a four 


table, one arm carrying the regula 


inother a_ seli-centering vise, and th: 


thers, or indeed all the arms, may be 


fitted with jigs, or chucks, or any special 


Phe 


trom 0 to 38%@ 


ittachments that may be required 
lrill is intended for drilling 
> inches. It 
250 pounds, and is made by WwW. W 


nger, Cochranton, Pa 


neh, and swings 15! weighs 


Flick 
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Wood Pulley Litigation. the ub were n t in tac nd with . 
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Letters from Practical Men. 


Computation of Strength per Square 
Inch in Comparing Relative 
Strength of Foundry Mix- 
tures of Iron. 

Editor American Machinist: 

It is evident by the review of ‘Metal- 
lurgy of Cast Iron” in your f 
March 25th, that the reviewer of my late 
work has misunderstood the meaning and 
“strength 


issue ol 


the purpose of the term per 


square inch,” and formula given for ob- 


taining the same. The first paragraph 
on page 461 clearly defines that the 
method advanced for determining the 


strength of test bars is only to be usel 


in cases where test bars are rested on 


bearing blocks the same distance apart, 
having whatever one cross-section or area 
anyone might adopt for the purpose of 
making comparisons in the relative 
strength of foundry mixtures of iron, and 
the 


review 


ridiculous results 


The 


given on page 463 is of a character all can 


thus cannot give 


claimed by the formula 
understand, especially the men that stand 
to-day in greatest need of noting the dif- 
ference that is sure to exist in the area of 
test bars that are cast from off any one 
proper sized pattern The writer did not 
adopt his formula given, until after con- 
siderable research and study of this sub- 
that, for the 
as correct and simple, if 


ject, and believes purpose 


intended, it is 


not more so than any existing at the 
present day. 
THos. D. WEsT. 
{It is true that in the opening para 


graps of chapter LXI, Mr. West indi- 
cates that his method is to be employed 
for comparative purposes only, but it is 
impossible to read other paragraphs with- 
out concluding that he thinks he is ob- 


taining absolute results. Thus in the 
paragraph at the bottom of page 462 we 
find: “The author could never perceive 


wherein the formula used for figuring the 
strength per square inch, as advanced in 
our text-books, ete., had any bearing on 
the actual area of a test bar and the load 


at which it broke.”” Immediately follow 
ing this appears his method of calculating 
the strength per square inch of bars in 


flexure, which consists simply of dividing 
the breaking load by the area of the sec 
tion, and he actually gives in his tables 
the 
different sections calculated in this way 
both 
characterized by the word ridiculous. It 


strength per square inch of bars of 


method and results being fairly 
is impossible to conclude from other por 
tions of the book, such as page 464. other 
Mr 


comprehend the 
the 


wise than that West entirely fails to 
which lie at 


the 


principles 
calculations of 
that he 
better method of 


foundation of 


stress in beams, and thinks he 


is advocating a doing 
that work. If he does not mean this his 
work is meaningless, and if he does mean 


it the work is wrong 





AMERICAN MACHINIST 


Mr. West has done excellent work in 
advancing the practice of the founder's 
art, the numerous articles which we have 
published from his pen in the past being 
sufficient evidence of the value which we 
set upon his writings when they are con- 
fined to fields in which he has knowledge. 
It is by no means a pleasant task to write 
in this way regarding his latest book, but 
if the truth is to be told it is impossible to 
do otherwise.—Ed. ] 


aaa; 
Safety-Valve Practice. 


Editor American Machinist: 

It is rather a good thing that my inno- 
cent enough communication in your issue 
of March 11th has stirred up some dis- 
cussion on the safety-valve question. It 
needs it. I object, however, to being mis- 
quoted all the way through. 

In the first place, it seems to me that it 
who 


would be rather evident to anyone 
read my communication, that I was not 
trying to set up a rule scientifically exact 
for the determination of the proper area 
of a safety valve under any and every con- 
dition and circumstance, but rather to 
suggest an improvement in present prac- 
suggestion might possibly 


a discussion of the subject 


tice, which 
lead to such 
as might bring out something that would, 
in a way, be satisfactory, if not agreeable, 
to all. 

There is not, I should hope, an engi- 
neering schoolboy in the land who does 
not know that, exactly speaking, the 
question of pressure enters into the prob 
lem, and certainly he will be no more than 
a schoolboy before he finds out that in 
practice, and, I quote from what I wrote 


‘within the limits of pressures or 


before, 
dinarily employed,” the average boiler- 
maker—the man the 
we use, and stand around, and walk over, 
will never make 


who makes boilers 


live with us as it were 
calculations involving a quarter of an inch, 
more or less, area of safety valve, and 
The 


thought in my mind was the suggestion of 


little blame to him for not doing so. 
something that required no calculations 
that an ordinary schoolboy, not very far 
and 
should have the merit of 


advanced, could not make under 
stand, and that 
insuring safety 

I said I 
Mr 


April 


objected to being misquoted 


Harrison, in his communication of 


22d, starts by remarking that I give 


some “authority” for saying “pounds of 


water evaporated per hour multiplied by 


0055, which gives the nominal area of 


valve in square inches for all reasonable 


did 


try to saddle anything I said upon any 


pressures.” In regard to this, I not 


‘authority’”’ whatsoever, and further, it 


does not stand to reason that I said any 
area Or “‘reason- 


thing about “nominal” 


ible” pressures. Immediately after this, 


Mr 
this rule which he accuses me of giving on 


Harrison sets me up as repudiating 


“authority” by proposing two 3-inch 


valves for 25 feet grate surface I said 
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two 3'%-inch valves would be a trifle 
small, but might be trusted, and, as usual 
in such matters, the “American Machin- 


ist” brought out the numerals very dis 


tinctly. 
Mr. Harrison says, referring to the fact 
that the steamboat inspectors give a 


preference of 3 to 2 in area of valve in 
favor of pop valves, “The apparent as 
sumption that the pop valve has a greater 
actual discharge area than the lever and 
Perhaps so, but 


In the early 


weight valve is untrue.” 
I always believed differently. 
days of the pop valve I have frequently 
substituted a pop valve for a lever and 
weight valve twice its area. The former 
always relieved the which the 
latter had failed to do. 
the lift. There did not seem to be 
occasion for doing so. Later on a com- 


mittee of the Board of Supervising In 


pressure, 
I never measured 


any 


spectors of Steamboats investigated the 


matter very thoroughly. In the test insti 
tuted, several pop valves were put in com- 
petition with two lever and weight valves 
made under the supervision of the com 
mittee last 
made in a very superior manner 
hardened 


These named valves were 


swing 
fulcrum, with knife-edge 


ing 
connections, and no obstruction whatso 
ever to the free escape of steam \s is 
the the pop 
obstruction Comparing 


well known, in instance of 


valve there is 
the behavior of one of these with two pop 
valves of the same area, the pressure could 
not be increased after either of the pop 
valves commenced blowing, while it was 
increased 5'4 pounds after the commit 


tee’s valve began to blow. The area of 
opening of one of the pop valves was 
.231 inch; of the other, 1.427 inch. The 


area of opening of the committee’s valve 
was .633 inch 

FF. 

A A A 
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Safety-Valve Practice. 
Editor American Machinist: 

The formulas for safety valves which 
have recently appeared in your columns, 
in which the diameter of the valve is made 
to depend on the area of the grate surface, 
are all wrong. In your issue of May 24, 
1894, I gave examples showing the ab 
surdity of all rules for safety valves in 


taken as a 


which the grate surface is 

basis for calculation: and my “Mechani 
cal Engineers’ Pocket Book,” page 722 
contains a revision of the article. Of two 
boilers, each generating the same quan 
tity of steam at the same pressure, one 


may have a grate surface four times the 
area of another, one burning 10 pounds 
of coal per foot hour 
and the other 40 pounds (a not unusual 
practice in the West) 


the 


square grate per 


The safety valves 


same for the two boilers, 


since they are of the 


should be 


same power: but if 


the grate-surface rule is used in calculating 


them, one will have twice the diameter 


of the other 


Wma. KENT. 
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Shade Lines on Drawings. 


Editor American Machinist. 


I have been waiting to hear someone 


say Just what R. D. Hawkins did, in your 
issue of April 8th, about shade-lining the 
fact, 


I asses be yond the 


bottom side of a cylinder or, 1n any 


‘urved surface which 
line of sight. 


Mr 


cylinder, 


Mr. Ha 


and 2a, can be 


asks how wkins’ 


Halsey 
Fig. 2 


guished from the object shown at Fig. 4 


distin 


If the latter were mine I should shade it 


The 


surface falls back at a sharp angl 


thus: shade line at cc, because a 


Irom 


c ¢ 





d d 
Fig. 4 





Fig. 6 
SHADE 


Surtace ot the 
d d, 
ingle there 


and no 


papel shade 


ine at because there being a sharp 


only, there is nothing to be 
shaded 
Were 


would 


4a made like Fig. 5, then I 
dd, 


appreciable surface 


Fig 


put a shade line at becaus¢ 


there is an beyond 


the angle—whether on the neutral line, as 


Fig. 5, or in sight, as Fig. 6 and 6a 
Of course, none of these devices will 
lo away with an end view of the object 


n question; but where members having 
arious surfaces are grouped on a draw 
ng, such methods help the mechanic's 
mental vision to separate those parts hav 
ng curved outlines, etc., from the others, 
nd anything which assists in reading a 
drawing, even in a slight degree, is worth 
iaking use of 

W. P. CANNING. 
Mass 


Lowell, 


{Mr. Canning gives a new reason why 


the bottom line of Fig. 4 should be made 


1 


light—the end view being as in Fig. 4a 


because “there is a sharp angle there 


Make the still sharper, as in Fig 


but I doubt 


angle 


5 a, and his reason still holds 


if he would follow the same practice, and 
certainly very few others would. The 
only reason for making the bottom line 


Fig 


because 


f 73 
of Fig 


4 light for an end view like 
4a, is the same as for a cylindet 


it casts no shadow—and the same reason 
applies to section 5 as well as to 4a. The 
4a and 5 is a 
Mr 


practice of 


distinction between Figs 


and while Canning 
appears to the Mr 


Hawkins with a horizontal cylinder, in 


new one to me; 


appre VE 


light, he is in 
bottom 


making the bottom line 
the 


making line of 


consistent in 


Fig. 4a 


LINES ON 
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Fig. 4 heavy for a section like Fig. 5, for 
the argument is the same for both. I 
annot see that the “appreciable surface 


beyond the angle” in Fig. 5 has anything 


to do with the matter from my point of 


view I do not believe that any workma 
would be helped by the heavy top lines of 


Figs 


4 and 6, or by making the bottom 
4 light for 
$a and heavy for Fig. 5 
Mr 
the 


ght and shade standpoint 


line of Fig a section like Fig 


Mr 


hope less confusion 


Che letters by Hawkins and 
Canning illustrate 
the li 


Both attempt te 


to which 


lead show too muc ur 


Fig.5 @ Fig. 5a 
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Fig. 6a 


DRAWINGS 
the result is su nip Xity and co 
sion that nothing 1 own with « unty 
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Uncertain Pulley Practice. 
Machinist: 


your 


Editor American 
Do 


when 


any of readers have trouble 


putting up shafting, with getting 
machines to run as they have figured? 


The had a had 


figured on driving two alternators from 


write! case where he 
a line shaft 
Alternators the 


speed, or the alternations get mixed, and 
] 


must run at same 


when the electrician came to start up 
he could not get them to synchronize 
at all. The line shaft ran 300 revolution 
and the machines goo, but there were 


revolutions difference. 
the and 
one of them was an eighth of an inch too 
large, and trouble, 
this pulley is too large, 
He replied that that was 


h id 


1 measured dynamo pulleys, 


said, There is your 
and this machine 
runs too slow. 
the machine that ran too fast, and we 
to build the pulley up still larger 


Another case where it was intended to 


run two alternating dvnamos together, 
and where the case was more compli 
cated, as there were two line shafts; the 
machines are fifteen revolutions apart. 


shows that the 


the 


pulley driving the shaft for one dynamo 


Measuring pulleys 
is three-fourths of an inch too large, and 
the pulley driving the other one is one- 
inch too small 
that 


fourth of an 
Anothe1 
there is no standard for crowning pulleys 


thing shows up is that 


and the crowns must govern the speed 


29365 


Measuring the crown of a dozen pulleys 
with 10-inch faces, the pulleys all made 
at the same time, by the same firm, 
showed crowns varying from 1-16 to 3-16 
inch in the 10-inch, and there were no two 
11 
alike 

Inquiry of a pulley maker as to the 
plan pursued to get machines to run ex 
ictly as figured, and also the plan for 


and the point in the crown that 
the 4 
i 


croOWnINg 


brought 


Was measured Or le diameter, 
out that the procedure is something 
like this: Shaiting kers do not get 
pay enough to easure p llevs they re 
taken to the turning mill and enough cuts 
taken off to get a good fact 

If the pulley is rapped pretty well in 
nolding it will be a little large, and if the 
rim comes out tru « 1 | no sand hole 
it will require but tle t ! and thi 
pulley wall be ore 

lt the ri oO S ttle crook« 
ind there il W be 1 ( 
mal] If it should so | vn that tl 
pulley was rapped very little in the sand 
there would be a great difference in thi 

e of the two pulleys and a they ar 

t measured, the ] er will wonde1 
\ vy he cant t figure ¢ ( 

In the 1 tte ‘ £ that 1 elt 
to the juc nt of t doing the job 
hich ‘ I » 7 \ different 

nd shapes o 

\n uncle of the writ e vears ago 

ised to build machines that had pulley 


inch tace 


in tl proper shape 
+] } - 1 th | id va itn 
that he put on the way the end again 
the lathe head The screw in end of tool 
stock ran over th 1 ind he got 


round crown; they were all alike, and th: 


diameters were all alike 
rl should be some 


nere nouid | 


standard for 


hould be made 


crowns 


and also pulley 


W. E. CRANI 


‘ts & «& 
“Shop Prisons.” 


| » 
editor \merican Machinist 


Your recent 


about “Shop 


Prisons” interested me considerably I 
im happy to believe that we don't have 
many of that kind of shop I have 
known a good many shops at one tim 


and another, and I never struck a regular 


out-and-out prison shop, although I hay 


heard of them The ¢« vay to do with 
such a shop must be you suggest, to 
let them alone and to get as far away from 
them as possible The proprietors and 
the foremen who _ believe running a 
shop in that way can't learn anything 
and there is no use trying to teach then 


Men of that kind 


structed upon an entirel 


would need to be recon 


different design 


he lore the V would be Ol any use in con 
nection with a machine shop 
Employers, or, more frequently, shop 


foremen, are sometimes troubled with 


boys who are put to learn the trade and 
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1 seem to be entirely lacking in me 
hanical instinet. It seems to be impossi 
ble to get a mechanical idea into one ot 
then This thing works both ways, and 
unfortunately, works badly both ways 
len and boys in the shop are sometime 
roubled with persons in authority ove 
them who also are lacking in common 
en which, I take it, is the highest de 
elopment of mechanical instinct and 
most pr uliarly adaptable to the contro 
of human nature, which 1s the most com 
plicated of known mechanisms 
Profitable communicativeness” ha 
lone much in promoting the general su 
srremacy of the American mechan But 
hind tl freedom of the shop to out 
iders there has also been wide freedom 
llowed to the men in the shop, and com 
1 tivene las been nowhere more 
p ofitable than in the suggestive and stim 
iting intercourse of man with man | 
vould be the last to suggest the abolition 


of proper discipline Each man. should 
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threaded on the other, and a cutter groun: 


believe the job coul 


to a thread tool, I 
have been done better, quicker and easie1 


A BRASS FINISHER. 


A A A 











have his place and should be in his place, 
| | 
rut if he to be run up to speed without 
leating or friction there should not b 
too tight a fit Friction is as tatal to the 
human machu is to any other 
TECUMSEH SWIF1 
- 
f- 
\ a 
hI 
r 
r 




















Planer Finishing Tool. cutting solution is necessary and helptu 
| litor American \| ichinist while in the case ot the boring bar we be 
Mr. Quirk, in your issue of April 8th, eve it could not be fh red as d 
has objected to my statement regarding vith such aids 
] : n } eeds T w state 
the planer finishing tool, as published oO compare is, J uld 
| . | nel ( s bee d. but 
the issue of March rth, viz., “It worl s-inch feed ‘ t 
os ; ee a ee es 1-16 | A 
well without the aid of a lubricant or cut | I 
ting solution,” and states that it “requir 
SOT qualification ‘ The inclosed sketch Le t I Rack 
the Niles boring mill bar is almost 
good an illustration as I can think of t 
jualify the statement This special bat 
is a steel forging (note the dimensions) 
giving a finishing area on one of 540 
square inches, over which this tool passed 
without being removed for sharpening 
ind no thin shims were used [In fact 
there is only one time when such exp Ame? VU 
dient thought necessary Hal WORK OF PLANER FINISHING TOO 
bring the rear cutting edge of the too 
+} rl , ‘hinge int +} - f 
1) WOrk nm reac ing nto He ) ‘ . . . - . : 
: which gives an ideal finish, smootl vit 
shown on end view: in that way the fints ‘ Ring ; 
out the mirror appearance, and tru or 
s bt oht up very ) , . ee 
this the tool is) slightly rounded ind 
+) ] ‘ } ‘ , ny 
| fe usually set vertical without reterence t 
incline to or trom the cut In regard t 
chattering, such is not the experience a 
the Niles Works, and is no doubt due t 
the coarser teed finish with the water 
ee, 
. plied 
\ : : 
La please 1 to note Mr Quirk Te 
Is lj marks regarding my attempt to ima 
} - . sae } 
“4 { this tool in “form and action so cleat 
— “ ‘. | | 
a 4 your readers, and also the high esteet 
vhich he holds it. The article has brought 





THREAD CUTTING 


Thread-Cutting in the Lathe With- 
out a Lead Screw. 
Keditor American Machinist: 


| happened in a shop and saw a lathe 
hand doing a job, and have something to 
a job was done, and how it 


Che 


as 


say on “How 


might have been done.” workman 


wits given six castings, shown 


in 


ketch, to be bored out and tapped eight 


threads to the inch, 2% inches diameter, 


vith orders to clamp it to the face-plate, 


bore it out, and start a tap; finishing it in 


he only lathe 1 


to 


n the shop large 


the vise 


enough it was without a 


swing 
rew, and the casting not strong enough 
to run the tap (made for the job) through 
Phe job was finished as ordered, and then 
ameajobto file them over to get them in 
line,as the tap did not gostraight through 
fe the 


shows—a 


is job might have done sketch 


piece of iron or steel clamped 


{ the tace plate, nal tapped out same 
thread as the one to be cut Phen by th 
use of a bar with a dog on one end and 


WITHOUT A I 


EAD 


mt 


RihW 


, : ; 
such that no better can be as they 


vivell, 


are scraped accurately to bearing, and, 
occupying the front position on the bor 
ing mill, are, as usual, finished by “spot 
ting’ under the hand scraper. Steel bars 


take on a much better “spotting finish,” 


being of a much denser material, and not 


having the minute holes usual with cast 


ron 
\s f 


solution, a few drops ot 


or using soapsuds or any cutting 


rain from a leak 


overhead fell, unintentionally, of course, 


in the path of this tool while at work fin 


ishing a smaller size steel bar, and the 
planer hand remarked to me, in answer 
to mv query, “That was the only time | 
have had to use any cutting solution, and 


it has rather spoiled the looks of my fin 


ish.” Suds or soda water will give that 
“mirror-like finish to the work,” but that 
s not desirable on work requiring such 
reat uracy h ring 1 ( s tl 

\ rred t 

Jludgit om Mr. O < a 


May 13, 


1 vrinding “pertectly straight,’ 1 am led t 


1 believe he is obtaining a coarser feed fi 


ish than is customary here; but on engine 


work, stub ends of connecting rods, et 


when the aim is to obtain a finish, mirrot 


like. and not a true bearing, I think t 














to e several inquiries asking more 1 
ormation, as “I don’t catch on to t 

shape In answer to which I have 
made several full-size odels in wood at 

sent them. with this additional intorn 

tion. which I ought to have given throug! 
your columns. The tool, as shown tor 
direction by the arrows, is for right-hand 
finish—that from the operator—and 
cannot be reversed, two tools being 
necessary when, as often the case, the 


finish 1S ilso require d toward the opel itor 


he “conditions essentta 


Then, following t 
success, as given by Mz 


( Yuirk whi 


re very clear, and a little experimenting 
will give the satisfactory results 
I am surprised at the small percentage 


Mr 


succeed I (| 


“one son in ten,” which 


per 


those who will 


lows oft 


om one who has sent me word of 1 
success ‘Acknowledging the receipt o 
your letter and model I had a too ice 
ke it. and it worked splendid,” et 

I hope this may prove o ” | i 
those who have beet bmimahend’ ‘ 
varks of Mr. Quirk and myself Phe 
tool and its work have, I think. be 
described; and of it hips. it is ve | 

ent that Xl T eh Swift \ ting 
Isstie ) or ) ivy tl va 1 
im ) t} Ss piange t ol vh } so if = 
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I know, is the only one capable of making r Ila passing ee pins ug 9 ‘ g ‘ 
the helical rolled chip, and generally th: is it strikes sto g WwW 9 
full length of the work drawn bac rushes e work ou lr} g 
Wms. PILTON holder can be rditied » SU It ) (One | 9 f 
nil mn ) . 
Hamilton, ¢ ind the same p ' ipp ( di 
A A A :dvantage Phis tool cuts and cu ae l 
Brass Counterboring. only requires adjusting as it du 
Editor American Machinist need harpening nd t ng 
\ stee! ~p does no in y W es 
yrass ds uunterbore used in cut 1. H. CLEAVES 
gs the sa , < het I find ( 9 [| 
vyhen de ‘ ) e a A | 
ig Fig Use of Cast-Iron Bearings in Eng- 
i yvonne \ ) re | oO ad land. t 
S ‘ ) ) xD editor American Macel 
( Iw vould ) Your ticle ] ( Iro | 
e it for o1 O but I made it for opens up an intere 
30,000 TO tart witl nd ons ler { [> Ir manv cases tf lise ol st d 
Wher sreat number of pie ' eem to he the hect nrartic: om 
‘ i¢ CT Ver ( t 
] } 
iC ) r 1 rhe ‘ c 
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c yl | 
a A A 
d h e | ? : 
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We have no doubt that our readers will 
think with us that the most notable article 
in our present issue is the opening Euro 
Mr. 


faculties as an ob 


pean letter from our editor-in-chief 
Miller's 


server and reporter of those things which 


well-known 


are most interesting and profitable in me- 
chanical lines, will make his letters of 


interest and value to all who have to do 


with machinery, upon either the technical 


or the commercial side. Their bearing 
upon the present export movement o! 
American machinery is, of course, im 
mediate, and they will be read with in 


terest and profit by all concerned in that 
movement 
A A A 
Machinery and the Laborer. 

It seems to come within our province 
and to be our duty to notice the following 
recent utterance of Bishop Potter: 

“The great causes of the general ill 
feeling and uneasiness among the labor 
ing classes in the United States to-day 
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may be divided into two classes—machin- 
ery and the manner in which the capitalist 
looks down upon the men who labor for 
him. Chief of these two is machinery. It 
is doing away with intelligence in labor. 
It is turning the laboring man 
Not long ago | 


into a 
simple idiot. visited a 
large factory in this State and was much 
impressed with what I saw. The owner 
proudly showed me around, pointing out 
the manner in which labor was simplified 
[ saw a young man sitting before some 


sort of a large hammer. He sat with his 
legs crossed, and all his work consisted 
n shoving into an opening in the machin- 
He would turn 


throw it 


ery a small piece of iron 


the metal two or three times, 
into a large box, and take another piece 
That was this man’s work, 


No 


gambled and fought. 


day after day, 


week after week wonder that at 


nighttime he drank, 


He had to; otherwise he would go mad 


How many of us would stand this an 
not cry out? Not one of us but would 
become a striker. Myself among the 


first.” 

We have profound respect for Bishop 
Potter and absolute faith in the purity of 
We admire the frankness of 


nis motives. 


his utterance as quoted above; its sin 


cerity is self-evident, and we think that 


the good bishop did well to say it. If 
thought, as we know 


that 


these things are 


they widely are, the worst could 


occur would be that they should be cher 


ished in secret. Correct thought does 
not exist without free speech 

We believe, we can say that we know, 
that the bishop is entirely mistaken. The 
operation and effect of machinery upon 


the toilers most intimately associated with 
it is precisely the reverse of that assumed 
lhe 


water, the typical and universal drudge of 


hewer of wood and the drawer ot 


old, has disappeared from civilized life. 
We 


do not know what operation of the fac 


Steam drives the pump and the saw. 


tory Bishop Potter happened to witness 


It may have required more skill than 


would be apparent to an uninitiated on 
looker. If it did not, we may believe that 


it Was a temporary or transition opera 


tion of a partially developed process. Onc 
of the continuous wonders of modern m: 
chinery is the application of the auto 
matic principle, whereby all simple and 
successively 


monotonous operations are 


taken away from human hands. 


More than a generation ago we were 
familiar with the factories where cut nails 
were made. In those factories the ma 
chines were fed by boys. Lines of ma 


chines would be ranged in a long room, 
with a boy at each machine, a hundred or 
more ina single room. The operation of 
feeding consisted in slipping the end of a 
strip of iron into the nail machine, allow 

ing it to bite off a nail, then drawing back 
the strip, turning it over, slipping it in 
again for 
definitely. 
seen those boys he might well have pitied 


another bite. and so on in- 


If Bishop Potter could have 
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them and have thought their outlook a 
The boys were banished 
automatic feeding later 
The same process is continu 


hopeless one. 
by the 
employed. 
ally going on with all machinery. It is 
find a fellow 


devices 


always possible to poor 
whom we can well pity as the slave ot 
and 


piece of mechanism, but the proportional 


some steady constantly operating 


number of such fellows to the whole com 
munity is a constantly decreasing one. It 
is a simple and easily demonstrated fact, 
which we have heretofore called attention 
to in these columns, that the proportion 
of skilled to unskilled labor constantly in 
creases. 

will be able to find a 


Bishop Potter 


lesson on the mission of machinery in the 


means employed for the erection of the 
cathedral of St. John the Divine. The 
derricks that stand in the midst of that 


noble work represent the emancipation af 
man by machinery from the most unwel 
When 


pile shall have been completed, it will, as a 


come phases of his toil. the vast 


whole, be the work of a higher average 
class of men and a better paid class of 
men than have ever built a cathedral be 
work per man 


We do not 


believe that Bishop Potter could or would 


fore. It will show more 


employed than ever before. 
He might regard 


pull down the derricks 
with pity the engineers of those derricks 
as in process of transformation into sim 
ple idiots—if we may be pardoned for the 
application—but what of the thousands of 


sweating, tugging, shouting men 


1g 
would otherwise be required? 
It is, of 


or automatic 


1 


course, true that the attendance 


machinery often involves 


monotonous labor, but this proves noth 
The real question is, Which method 
involves the least amount of toil—that in 


Nature supply the 


ing. 
which the forces of 


power and the hand merely directs, or 
that in which the power must be supplied 
by human muscle? If brain work is given 
play and muscle work less, where 


To this there 


More 
is the drive toward idiocy? 
but one answer 

4 AA 
“A Lazy Kind of a Job.” 


coming 


can be 


The other morning, down on 


the elevated railroad train, we happened 
front 
The 


train filled up, as usual at that time of day 


to get a seat at the front end of the 


car, looking out over the engine. 


until there was standing room only, and 


not much of that. Two gentlemen stood 


by us in the aisle, apparently business 


men, or they might have been lawyers, 
talking of various matters in a way to 


show that they were in no way deficient in 


intelligence or general information. As 
the conversation flagged a little, one of 
the gentlemen looking out in front re 
marked casually as a most natural and 


“The engineer has 
kind of a 


iob,” and the other gentleman accepted 


proper thing to say: 
an easy time of it; it’s a lazy 
the remark 

Surely the seeds of ignorance lodge and 
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spring up and flourish in the most un 


expected places. These men probably did 


not know that the wages of the engineers 


on the elevated trains are about double 
that of the conductors of those trains 
They probably did know that the com 
pany is not in the habit of paying much 


for nothing. Now, we happen to be rather 


familiar with the trains of the New York 


elevated railroad. Our regular trip is 
about nine miles, and we get off at the 
twenty-first station from where we get 
on, the running time being forty minutes, 
or an average of two minutes between 


stations, including for each the starting 


from the station, the run between the 
stations, the stopping and the time actu 
ally stopped at the station, which often is 
not more than ten seconds. Some of the 
downtown stations not more than a 


When the 


is reached the engine 


are 


minute apart end of the line 
skips one train and 
takes the next, thus getting perhaps four 
to the 


water, and then off again, and tl 


or five minutes refill tank with 
lis kind of 
thing is kept up all the day 

When business is going regularly, t 
trains upon the elevated roads are 
closely to schedule as upon any road in 
the Although New York is 
usually thought of as a level city, there are 


the 


country 


grades on elevated, and se 


them, steeper than occur on any of the 


big railroads; there are 


severa 


} 


angled turns to be made, with 


nals at each. After starting from the sta 
tion, you will always see the engineer 
“hook her up,” and the valve travel w 


be seen to be reduced about one lf until 
nearing the next station If vou get a 
front seat on an uptown train you will 


able to watch the steam gage, and you 


be 
17 1 


will see the pressure vary twenty pounds 


or so during the stop at a station, and yet 
you will never see it get down very low 
or do much blowing off, however the 


grades may change. The stops at the 


stations must usually be made within a 


foot from the post, so that the gates will 


come right. Sometimes, when there is a 


slight sprinkle of rain, the rails will be 
slippery, and then the engineer will have 
to 


Although the stops are so short, the 


1 





handle the throttle very anxiously 
en 
gineer on the one side, or the fireman on 
the other, often jumps down with an oil 
can and gives a on crank or 


squirt pin 


slides If there is an accidental delay of 
only a minute or two at any point, then 
the passengers begin to accumulate at the 
stations, the train becomes overcrowded, 
the stops at the stations inevitably become 
longer to allow the passengers to wrestle 
off and others to struggle on, and general 


demoralization ensues, and the engi 
neer, of course, is blamed, if not dis- 
charged 


It would really seem that the “lazy kind 


of a job” is that of making such silly re- 
marks. It 


would be well, perhaps, all 


around if we each knew a little more what 


he does it. 


the other has to do and how 
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Technical Books. 


A TREATISE ON INTERMITTENT GEARS 
Including a Bevel Gear Chart and Sugges- 
tions on Bevel Gears with Milled and with 
Planed Teeth; Special Forms of Gears; 
Also Tables of Pitches, Diagrams, ete. First 
Edition toston Gear W Boston, Mass 
rice 50 cents. 


rks, 


rhis little book by Frank Burgess, 
while it has some of the features of the 
t ide catalog, contains quite a collection 
of interesting and, to most readers, novel 


matter 


Quite 1 Variety ol 


gear movements are sh 


and brie fly desc bed li these 


were more 
generally known, 1 known also to b 
easily pro urabl they W vuld perhaps, 
be more frequently employed Othe 


gears Of various types are also treated ot, 


internal gears, elliptical s eccentrically 


mounted, also in pairs with the hole in 


the center, or singly and driven by an ec 


centric pinion, triangular gears also 


driven by pinion, mitre and other bevel 


Some 


irs, etc 


1 ‘ 
gears, spiral ge tables of 
service in gearing computations and dia 
grams showing sizes of standard teeth are 


added 
A A A 


Personal. 
Brotherhood, 
Manning 


Mr. A 


necr, ol 


1 1 
mechanica eng 


Maxwell w Moore 


sulled for Europe by the Cunarder “Lu 
cania”’ May &th 

Mr. Frederick B. Miles, of Bement, 
Miles & Co sailed oO | urope by the 
Red Star steamer “Southwark” May 5th. 


Prof. and Mrs. Jo! IE. Sweet sailed for 
Europe by the “Lucan May 8th. The 
protessor h S pron sed to Write us or 


sO e otf the interesting things 

sees in his travels, which are likely to be 
very extensi\ His health is somewhat 
impaired, and the best wishes of all fo 
its complete restoration will follow him 


A A A 


Hartford Meeting of the American 
Society of Mechanical Engineers. 
The programme of the 

May 25th 


spring 


been issued 


meeting, 


from to 28th, has 


papers 


Strength of 


*Adiabatics.”’ 
s N¢ W 


mometer.” 


Form of Transmission 
Fred’k A. Bedell 
“Fuel Gas Analysis in 
R. S. Hale 


“Hygrometric Properties of Coals.” R 


‘Electricity versus Shafting in the Ma 
Chas. H 


Power Equipment for Gen- 


Benjamin 
‘FE lectrical 


eral Factory Purposes.” D.C. Jackson 


“Volumnar Contraction of Cast-Iron.” 
Francis Schumann 

Rating Electrical Power Plants 
upon the Heat-Unit Standard.” W. S 


Aldrich 


“(on 


, 


eo» 22 
eb 


The Law a WS it ( sa mn 
A. L. Ric« 
“Tests of Sulzer Engines H. A. Hil 


Shop Cos 1S gy Price H. M. 
Lane 

‘History 1d Develo ent of the B 
cycle Leonard Waldo 

“Tests of Centrifug x ing | 
yrines i Sew! e oi 4 cago 
ind Calib mn of I ge We K. ¢ 
Carpen 

“Current P1 | ne Propo 

ns John H. B 

\ Continuo S ie ot 
cator Thos. Gray 

The Best Load rr Compo 1 St } 


Convention of the American Foun- 
drymen’s Association. 


The convention of this association is 
being held this wee t Detro Mich 
The following the t papers to be 
read 

Cupola P M g and Cont 


Iry >. S. K t of the Addy 
ston Pipe & S ( Cincin 
nati, © 

Descript S Iron Foundry 
Henry Greten paper wW 1 
S he i larg le | opean on 
found nd d with ov 
twenty eopt l \ t been 
prepared w t eate care, and will 
be very inter » At n foundry 
men showing how things are done 
icross t \\ ( ) 

Crucible \I nd How hey 
Should Be ( 1 | John A. Walker, 
vice-pre Ie d rer of the Joseph 
Dixon (ri Co pany ir ev City 
N. J 

N ot on Pipe I ind S. Grove 
f ft Tavlo \\ 1 & Co Pitt 


ul nd Different 
Brass Founding.” F. J. Davis, 
Smelting & Alu 
oO kport, N y 
York 


and 


ird Cranes.” G. A 


Putnam, the 


isure that Mr 
iwarded the John 


We note with must h ple 
T. R. Almond has been 
Scott Medal 


Franklin Institute for 


Legacy ind Premium by the 


his flexible metallic 


tube 








Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(63) G. T. C., St. Louis, Mo., asks 
How can I fix lead-pencil marks or 
sketches so that they cannot be easily 
erased? A.—Sponge them with milk 
carefully skimmed, then lay blotting paper 
over and iron with a hot flat iron. 


(64) G.G.C,, Pittsburg, Pa.,asks : What 
advantages would a rotary engine have 
over a common reciprocating engine? 
A.—The presumed advantages of an ima- 
ginary rotary engine, or, as some would 
say, the ideal rotary engine, are reduced 
weight and space occupied and higher 
speed of rotation. The disadvantages of 
the actual rotary engine would fill a big 
book. 


(65) H. G., of Zurich, Switzcriand, 
asks for information about the method 
followed by the De La Vergne Refrigerat- 
ing Machine Company in the fitting up 
of their crank shafts, and whether the 
same are made from the solid or built up 
A.—We believe the De La Vergne Com- 
pany do not make their own crank shafts 
They are, however, from the solid, which 
is the practice here of most makers of 
crank shafts of this character—the ten 
dency being to substitute the one-piece 
shaft for the built-up construction 


(66) W. F. P., Navy Yard, Washing 
ton, D. C Is it practical to cut a 
left-hand worm wheel with a right-hand 
hob cutter, provided you throw the hob as 
many degrees to the left as will give the 


asks: 


tooth of the wheel, when cut, the same 
angle it would have if cut with a left 


hand hob set correctly at right angles to 
the axis of the worm wheel? A.—A right- 


hand hob cannot be made to cut a left- 
hand worm wheel correctly. The hob 
might, as suggested, be so set as to give 


the tooth the correct angle at the center, 
but the curve of the tooth each way from 
the center would not be correct. If any 
one will make a letter S and then make 
the letter reversed, as some amateur sign 
painters sometimes do, there will be no 
difficulty in catching on to the idea. The 
central portion of the S suggests the cur- 
vature of tooth face for one worm, while 
the reversed S will suggest that of the 
other. 

(67) C. V. F., Stanton, Ia,, writes: In 
casting journal brasses in the drag, the 
brasses don’t come sound. It does not 
show until I bore them, and I find that 
there are small holes, so I have been mak- 
ing them in the cope; is there any way to 
overcome this? A.—Mr. L. C. Jewett, to 
whom the above was referred, answers as 
follows: “The trouble he experiences is 
due to wet sand or very close sand. Sand 
for brass work cannot be used as damp 
as for iron, for when the brass or compo- 
sition touches the sand, a thicker film, or 
skin, as the foundryman calls it, is formed, 
and if bubbles of steam occur they are im 
prisoned under this skin. Sand should be 
used as dry as possible, and be thoroughly 
or evenly tempered or moistened. It 
should be rammed firmly, swabbed as 
lightly as possible, metal poured at low 
heat for journal boxes, and success should 
follow. To make assurance doubly sure, 
blow molasses water or sour beer on the 
mold, then skin dry.” 

‘* Pressure," Cambden, N. Y., asks: 
1. Would it be safe to carry 100 pounds 
air pressure in a 30-gallon. galvanized 
house boiler tested to 150 pounds water 


(63) 
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pressure? A.—The risk would not be 
great, although the factor of safety would 
be small. We would certainly want to see 
the 150 pounds water pressure applied, or 
to have some better assurance of its actual 
application than the customary stenciled 
statement which those tanks carry. 2. If 
the boiler with the 100 pounds pressure of 
compressed air should explode in a frame 
building 18 x 24 feet, with 10-foot ceiling 
and one floor, would it knock the “day 
lights” out of the building and kill the 
engineer; that is, would the bursting be 
necessarily disastrous? A.—The force of 
the explosion would not be nearly as great 
as that of a steam boiler of the same ca- 
pacity and_ pressure. It would not 
“wreck” the building, nor do very seri 
ous damage; still, when the explosion oc- 
curred, we would prefer to be somewhere 
else. 


(69) H. P. K., Freeport, Ill., asks: Can 
you give me a formula for making a 
hektograph pad for duplicating mechani 
cal drawings, a pad from which the im- 
pression can be easily washed or removed 
when a sufficient number of copies have 
been taken. A.—There are several recipes 
both for the pad and the ink, none of 
which we can guarantee as best. Soak 
an ounce of gelatine overnight in enough 
cold water to cover it well, taking care 
that all the gelatine is swelled. Dissolve 
two ounces of salt in a pint of water fora 
bath. Heat six or seven ounces of pure 
glycerine over the salt-water bath to a 
temperature of 200 degrees Fahr. Pour 
off from the gelatine all the water remain- 
ing unabsorbed, and add the gelatine to 
the hot glycerine. Continue the heating 
for an hour, carefully stirring the mixture 
occasionally, avoiding as much as possible 
the formation of bubbles or froth. Add 
twenty drops of oil of cloves to prevent 
decomposition. The composition is to be 
poured into a flat vessel of sufficient area 
and allowed to stand level until cool. To 
prepare the pad for copying, it is neces- 
sary to pass a wet sponge lightly over 
the face and allow it to nearly dry before 
taking the first copy. After taking the 
desired number of copies, or when the im- 
pression is exhausted, the pad is to be 
washed lightly with a sponge wet in cold 
water and allowed to dry before using 
again. For ink, use a strong aqueous 
solution of aniline black, in the proportion 
of about 1 of the coloring material to 5 or 7 
of water. It should be a saturated solu- 
tion and rather thick. 


A A A 


American Cars for London—English 
Builders Too Busy. 


In the British House of Commons, 
April 30th, the President of the Board of 
Trade said that the Government was not 
prepared to compel companies applying 
for new railway charters to buy their 
equipment in the United Kingdom. In 
the case of the Waterloo City Railway, he 
added, twenty-two cars had been ordered 
in America, because out of the seven Eng 
lish firms bidding for the work not one of 
them was able to deliver the stock in the 


time required by the company. 
A A A 


A. G. Kaufman, of Stanford University, 
has a little kink for mentally determining 
the cube root of all perfect cubes up to 
1,000,000. The only thing necessary to re- 


member is a list of the cubes of the first 
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nine numbers, which it is handy to know 


on general principles: 


f= fz 4*= 64 = 
ae 53 = 125 83 = 512 
33=27 6 =216 9% =729 


The cube of any number above 10 must 
consist of at least four figures. Point off 
the three at the right and note the highest 
cube in the figures at the left of the point. 
This will be the first figure of the required 
root. By noticing the last or right-hand 
figure in the above list it will be seen what 

tl must be. 


figure of 1e root 


cube root of 658,503? 


the second 
What is the The 
highest cube in 658 is 512, whose root is 8, 
and as the last figure at the right of the 
complete cube is 3, the only figure in the 
root which could produce it is 7, so the 
cube root must be 87. 


A A A 


Commercial Review. 


New York, SATturDAY EVENING, May 8. 


THE MACHINE TOOL MARKET OF I597. 


It is universally acknowledged that 
last year was a star year for exports, espe- 
cially for those of machine tools. Whether 
the high 


its predecessor, or will 


the one will surpass 


standard set by 


present 


even maintain it, is an important ques- 
tion, but it has not yet been answered, 
nor, we believe, thoroughly considered. 
In order to find a solution of this prob- 
lem and take the bearings of the market, 
we have requested letters from a number 
of machinery concerns, and have received 
the 
which our readers may judge for them- 


in reply letters printed below, of 


selves, but which seem to us, in regard to 
both 
favorable nature. 


foreign and domestic trade, of a 
One other point must be called atten- 
tion to, and that is the remarkably heavy 
total made by general machinery exports 
for March, as will be found under a spe- 
cial heading below. 
Jement, Miles & Co., Philadel- 
: “Our domestic trade during the 


From 
phia, Pa 
first four months of this year has been 
somewhat in excess of last year’s busi- 
the 
lower prices 
creased demand, and the prospects for bet 


ness for same period, although at 


There seems to be an in- 


ter business than we have had for some 
time past are encouraging. Our export 
business is very much better than it was 
last year, and as we are giving more at- 
tention to this branch than formerly, we 


have every reason to believe that our 
efforts will result in a very satisfactory 
trade abroad.” 

From the Brown & Sharpe Manufac 


I. ° “We 


think there are some favorable tendencies 


turing Company, Providence, R. 


for domestic trade, although at present it 
is, as we all, unfortunately, know, very 
much more quiet that ordinarily. Our 
own export business for 1897 compares 
favorably with that for 1896, but some of 
our friends tell us that there are indica- 
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tions of a falling off in orders from 
abroad, and we are of the opinion that 
very much reliance cannot be placed upon 
a continuance of such orders. Business 
has been remarkably active abroad for a 
year or so, and under ordinary conditions 
very many less orders will be placed here. 
It also must be considered that a num 
ber of foreign manufacturers are prepar 
ing to copy American tools, and will in 
the future supply a portion of the demand 
for tools that have been purchased here.” 

From the Cincinnati Milling Machine 
Company, Cincinnati, O.: “We are able 
to report an increase in our foreign trade 
for the first four months of this year, as 
and last 


four months of 1896, and from all indica 


compared both with the first 


tions 1897 with us will equal or exceed 
1896 in the 
Our domestic business for the first quar 


amount of export business 
ter of this year shows a substantial in 
crease over the last quarter of last vear.” 

From the Pratt & Whitney Company. 
Hartford, Conn.: “Business in the lines of 
this dull the 
United States, and but little improvement 
is looked for before fall. The whole vol 
but little that 
of a year ago, the present lack of home 


company is throughout 


ume of trade differs from 
orders being made good by an influx of 
orders from abroad.’ 

Werecently learned fromthe Mossberg & 
Granville Manufacturing Co., Providence, 
R. I., makers of power presses, small roll 
ing mills,,etc., that they were working 
night 
orders. 
some improvement, but in the West was 
very flat. Their competitors did not all 
appear to be busy. 

From the Machine Tool 
Company, Springfield, O.: “The business 


and day, principally on foreign 


Home trade in the East showed 


Springfield 


situation with us may be briefly stated as 
Our 
sources have improved to an appreciable 


follows: orders from domestic 
extent, and as the volume of our foreign 
business is somewhat larger than during 
the last six months of 1896, we are busier 
than during any period in our history.” 

Warner & Swasey, 


O.: “Our home trade seems to be increas 


From Cleveland, 
ing steadily, and present prospects seem 
to indicate that foreign trade will be nearly 
that 
foreign manufacturers are looking upon 


as large as last year. It is evident 
American tools with increasing favor, and 
we expect there will be a continued de 
mand for them.” 


MACHINERY EXPORTS FOR MARCH. 
The Monthly Summary of Finance and 
Commerce, prepared by the United 
States Treasury Department, shows that 
dutiable exports of machinery, including 
engines, boilers, printing presses, 


type 
etc., amounted, 
1897, to $2,936,157, as 


March, 
figures 


writers, sewing machines, 
for March, 
pared with $1,879,642 for 
For February, 1897, the 
$2,211,562. The nine months ending with 


com 
18906 


were 


March, 1897, reached a total of $21,684, 





518, against $15,460,273 for the corre 
sponding period a year previous. 
The figures for February, 1897, were 


less than for the month preceding, and 
they showed an increase of only $311,659 
February, 1896, while 
March, 1897, are $1,056,515 in 
March, 1806. 
MISCELLANEOUS 

The Drill 

Haven, Conn., write us t 


over those for 


excess ol 


New 
iat the growth ol 


Geometric Company, 


1 
| 
I 


their business during the 


past year has 
obliged them to seek more roomy quar 
ters, which will be in Westville, 
From May, 18906, to May, 
doubled their capacity four times. 

The Davis & Egan Machine Tool Com 


Cincinnati, O., 


Conn 


1897, they have 


pany, have declared a 


3 per cent. dividend for the past thre« 
months. 

The Campbell & 
Md., 
received a contract from the Metropolitan 
Washington, D. C 
Zell improved 


making a fifth 


Zell Company, Balti 


more, among recent orders, have 


Railroad Company, 
for 1,204 horse-power 

water tube safety boilers, 
said road, and aggregating 


order from 


nearly 3,000 horse-power of Zell boilers 
now in use in their several power-houses 


in Washington 


PITTSBURG REPORT FOR APRIL, 
‘haracteristics of trade 


the 


One of the chief 
Pittsburg large 


but 


in the territory is 


work to be done, 


hard to 


amount or new 


which 1S exceedingly close up 


even a small portion of it. Those desit 
ing machinery of any description do not 
seem anxious to make their purchases on 
the spur of the moment, but pursue a wait 
They do not think that they 
for prices could 


ing policy. 
will secure lower figures, 
scarcely be lower than they are already, 
but they seem dubious as to the future 
The 


not struck them as hard as they thought 


so-called “improved business” has 
it would; hence they do not care to mak« 
any great outlay upon their plants until 
the sky of trade is unmistakably clear 
The iron mills are probably the busiest 
of all the 
Where men were formerly employed half 
The 


the iron industry is 


manufactories in this locality 
time, full time is now being made. 
only bad feature of 
the 
undertaken by many of the manufacturers 


continual “readjustment of wages,” 


Boiler people are continually on the 


hunt for new work. Several large con 


tracts are expected shortly to be closed 


for boilers, aggregating many horse 


The National Tin Plate 
pany, of Anderson, Ind., has just selected 


power. Com 
(Continued on page 30.) 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 16. 
Forming Lathes. Mer.Mach.Too! Co., Meriden,Ct 


Engine Castings 4 to 2 H.P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 


Send $1 to the Tabor Mfg. Co., Elizabeth, N. J., 
for improved stop-motion revolution counter. 


Selden Packing for stuffing box, with or without 
rubber core. Randvu!ph Brandt,38 Cortlandt st.,N.Y 





Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make aline. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


Box 209, Am. Macu 


Thor. machinist, wants posi 


tool maker, vise or machine 
MACHINIST 


General machinist 
hand, wants position. Box 215, Amer 


All-round tl.& die mk *. always wkd.inN.E.States, 
would like to go to Wstn. city. Box 207, Am. Macu 


Mech. draftsmanand designer. tech grad.,exper 
machinist, wants pos. Box 201, AMER. MACHINIST 


Mech. eng. wants pos. June 1; exp. in electricity, 
also in design of automatic and general machinery 
Box 217, AMERICAN MACHINIS1 

Foreman pattern maker, with an extensive prac” 
tical exp., wishes a position, First-class ref.; salary 
moderate Address Box 218, AMER. MACHINIST 
vatternmaker, wants posi.; good and 
large or small patterns; 
AmeR. MACHINIST. 


Foreman 
fast work guaranteed on 
references Address Box 210, 


of mech. eng., with shop experience 
wants to be to a 
inical engineer. Will draft 
12, AMERICAN MACHINIS1 


rech. grad 
ompetent draftsman, 
superintendent or mect 
temp. if desired. Box: 


Wanted— Sit 


assistant 








in or near Chicago on machinery re 
quiring exp., industry and ability. Can take charge 
of shop. Address Box 213, care AMER. MACHINIST 
First class draftsman and pattern maker wants 
position where good practical knowledge of both 
trades would be appreciated. Box 203, Am. Macu 
Exp. machinist and draftsman, who has served as 
general foreman in different shops throughout the 
country, desires position as foreman or supt Best 
of references. Box 216, AMERICAN MACHINIS1 
a first-class toolmaker, ex 
dies, fixtures and fine 
draftsman: have had 
\MERICAN MACHINIST 
and education, 


Situation wanted by 
perienced on jigs, cutters 
special machinery; fair 
charge of work. Box 24 

Mech. eng.. 39, wide experience 
mem. A.\S.M.E., owns valuable pats. on gas engs 
for direct cp'd. elec. serv., desires con. with subtl 
concern needing eng. or supt. Box 198, AM. Macu 

A party with a number of years’ exp. in mfg 
companies desires a situation as assistant to some 
mfg. co. Detailsand management of help pref. Ref 
furn Ad. M. W.C., P. O. Box 1829, Boston, Mass 

Situation Wanted —By all-round machinist of 25 
years’ experience; 15 years constructing and erect 
ing ice refrigerating plants; position in shop or as 
outside man; best of references given as to ability 
and character. Box 2)8, AMERICAN MACHINIST 


Help Wanted. 


Reliable mechanics to sell my calipers, etc.; good 
pay. Address E.G. Smith, Columbia, Pa 

Wanted—A draftsman on general work. Write 
giving experience and wages expected. Address 


Box 202, AMERICAN MACHINIST 

Wanted— An exp. mech. draftsman, who can give 
good ref. as to character and ability. Position per- 
manent to one who can fill the position satisfac 
torily Address Box 211, AMERICAN MACHINIST, 

Wanted—Machine shop foreman in job shop to 
handle night gang of about 25 men; must be ex- 
perienced State wages wanted and send copies 
of references Address by letter only, N. J. & P 
C. Works, Edison, N. J 

Wanted—Machine tool contractor; thoroughly 
practical and capable of handling 50 men, to man 
ufacture engine lathes, and with enough money to 
buy a one half interest; business well established 
Address Box 204, AMEKICAN MACHINIST 

Wanted— For. for small mach. shopemp. about 30 
men. Only those well up on high speed engine work 
and familiar with mod. meth getting out work at 
lowest cost need apply State exp. in detail and 
wages exp Western New York,’ care Am. Macn 


A A 


_ 
Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sab 
urday morning for the ensuing week’s issu¢ 
Answers addressed to our care will be fon 
warded, 

Cheap 2d h'd lathes & planers. S.M. York,Clev'd,O. 

Calipers & Gauges. F.A.Welles, Milwaukee, Wis. 

The Dutton Wet Twist Drill Grinder is sold by 
the Garvin Machine Co., New York City. 

Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass 


Continued on pas 
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36 
(Continurd from pave 35.) 
a site on the Monongahela River, at 
Fordham, near Charleroi, Pa., on which 
to erect a nine-mill tin plate plant. It is 


understood that the engines for this plant 
will be made by the E. P. Allis Company, 
of Milwaukee, Wis.; but nothing yet has 
been done concerning the 
The Washington Sheet & Tin Plate Mills, 
at Washington, Pa., let 
for doubling the capacity of the 
It is likely that the same make of engines 
(Philadelphia Corliss) already in use and 
Brownell be An 
other new plant talked oi is to be erected 
the Allegheny Valley 
Lauth, the well-known 


boilers, etc. 


have contracts 
works. 


boilers will installed. 


at Corry, Pa., on 
Railroad, by Benj 
furnace builder, and other capitalists of 
Pittsburg. A large amount of machinery 
will be wanted here. 
Builders electric-light 
working to install an electric-lighting sys- 
tem, modern in every way, in the large 
Laughlin. In many 
talked 


a head 


of plants are 


plant of Jones & 


other places improvements are 
about, but they do not come to 
Figures are gotten on the con 
CtC., filed 


some future time, when the outlook 


very fast. 
ior 


ap 


struction, and then away 


pears to be somewhat better 


Quotations. 
NEW YORK, Monday, May 10. 


Tron—American pig, tidewater delivery: 
No. 1 foundry, Northern.......$12 00 @*s12 59 
No. 2 foundry, Northern....... 11 0OO@ 11 2 
No. 2 plain, Northern.......... 10 50@ 11 Oo 
Gray forge, Northern.......... 9 7T5@ 10 23 
No. 1 foundry, Southern....... 10 25@ 10 75 
No. 2 foundry, Southern....... 9 75 @ 10 00 
No. 3 foundry, Southern....... 9 50@ 10 00 
No. 1 soft, Southern........... 10 0O@ 10 25 
No. 2 soft, Southern........... 9 75 @ 10 OO 
Foundry forge, or No.4, Southern 9 25@ 9 50 


Bar 
dock: 


Mill price, in carloads, on 
1.00 @ 1.05¢c.; retined, 1.10 @ 
Common, 1.25 @ 1.35¢e.: 


Iron tase 
Common, 
1.25¢. Store prices: 
refined, 1.35 @ 1.45¢e. 
Tool Steel—Ordinary sizes, standard quality, 
6 @iT7e., with some brands*perhaps a_ little 
less; extra grades, 11 @ 12¢.; special grades, 
16c. and upward. 
Machinery Steel Ordinary 
store, in small lots, 1.50 @ 1.d5e. 
Cold Rolled Steel Shafting—Base size, 
in small lots, from store. 
Copper—Carload lots, Lake Superior ingot, 
10% a 11¢e.; electrolytic, 104, @ 10%%c¢.; casting 
copper, 104, @ 10kKe. 


brands, from 


2.50 


Pig Lead—In earload§ lots, 3.30 @ 3.35¢e., 
f. o. b., New York. 

Pig Tin—For 5 and 10-ton lots, 13.30 @ 
13.40¢., f. 0. b. ’ 

Spelter—In carload lots, New York delivery, 


4.10 @ 4.20¢., f.o. 
Antimony—Cookson's, 744 @ TMie. 


; Hallett’s, 


7 @ Te. 
Lard Oil—Prime city, present make, com- 
mercial quality, in wholesale lots, 38 @ 40c. 
A A A 


New Catalogs, 


‘There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9°x 12", 6'x9" and 3%'x6’. 
We recommend the 6'x 9" size for machinery 
catal When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

We have received from the Rand Drill Com 
pany, of New York, N. Y., a catalog of rock 
drilling and air compressing machinery. Vari 
ous styles of rock drills are shown. The cata 
log is 6% x 10 inches. 

The Crown Cork & Seal Company, of Balti 
more, Md., sent us a nicely gotten up 
catalog descriptive of machinery used for 
stopping bottles. Full details regarding parts 


have 


(Continued on page 37.) 
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Models, experimental and small special machy 
built. Write to Crocker & Lawson, Binghamton,N.Y 


Light and fine mach’y to order; models and elec 
trical work specialty. E. O. Chase, Newark, N. J 


For Sale—Second-hand drill presses,engine lathe: 
& planers. Dietz, Schumacher & Boye,Cincinnati,O 
aperture; alt-az 


For Sale—Telescope 3% ins. 
Address O. L 


mounting; powers 50 to 200 dia 
Petitdidier, Mount Carmel, III. 


We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle- 
town Machine Co., Middletown, Ohio. 


Wanted—Every reader of this paper to send 35 
cents for The Tool Catalogue. See Montgomery’s 
advertisement on page 40 of this edition. 

Model Locomotives—Complete castings, latest N 
Y. Cen. standard, up to date; 4c. in stamps for cat 
alog. G. H. Olney, 163 Herkimer St., Brooklyn, N.Y 

Wanted—Inventors before applying for a patent 
get “Ilow to Apply for a Patent,’’ $1. Sample 
pages free. Henry I’, Noyes, 56 Liberty Street, N. Y 

Wanted—An Idea. Whocan think of some sim 
pe thing to patent? Protect your ideas; they may 

ring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors. 

English agency wanted by a consulting engineer, 
with good connection among buyers of pumping. 
brewers’ and general machinery; central offices and 
show room; references given. Bernard H. Sprin 
gett, 31 Mansion House Chambers, London, E. C. 

A machine shop, with modern equipment, heavy 
and light machinery, cranes of 20 tons capacity and 
10,000 square feet of unoccupied floor space, would 
contract to manufacture any kind of machinery 
Parties already having machinery built under con- 
tract might do well to write us for estimates 
Box 62, AMERICAN MACHINIST. 


BOOKS 


FOR 


Machinists, Engineers, Electricians 


AND ALL PRACTICAL TRADES. 





OUR large catalogue of practical books, em- 

bracing works on over fifty different 
subjects, is now ready for distribution, and 
will be sent prepaid to any address in the 
world, 


NORMAN W. HENLEY & CO., 
15 Beekman St., New York. 


Columbia University 
in the City of new York. 


SCH OF MINES, 
SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE. 
Four years’ undergraduate courses and spec 
amg for graduate work in all departments 


culars forwarded on application to the Secre 
tary of the University. 














J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasarer. 


NEW IMPROVED 


TAPPING MACHINE 


25,000 holes tapped per day. 
Description mailed. 


Machinery and Tools. 
Brass Machine Screws. 
HARVEY HUBBELL, & 

33-35 Organ St., 
Bridgeport, Conn. 


Hand-Power Steel Cutting-Off Machine, 
Rotary Motion, Automatic Feed, Self-Oiling. 













Cuts off solid stock, round, square, oblong, etc. 
Send for circular. 


George W. Haskell, 4 So. Canal St., Chicago, Ill. 









CINCINNATI, 0. 





— Pearl & Plum Sts. 
SEND FOR CATALOCUE. 


STER MACHINE SCREW CO 
mmm = VV YYAV NYY KLIN 


"WORCESTER. MASS. - 


 —— 









Manufacturers of Set, Cap & 
Machine Serews, “tuds, etc. 


The Worcester Polytechnic Institute 


WORCESTER, MASS. 
T. C. MENDENHALL, President. 

Courses of study in Mechanical, Civil and Electrical 
Engineering, Chemistry and General Science. New and 
extensive laboratories in Engineering, Electricity, 
Physics and Chemistry. Special facilities in Steam and 
Hydraulics. lit-page Catalogue, showing positions 
filled by graduates, mailed free. Address 


J. K. MARSHALL, Registrar. 


ADJUSTABLE 
REAMERS. 


2 Styles Shell. 

1 Hard Reamer. 

S« LID AND SPECIAL REAMERS AND TOOLS MADE 
TOORDER. Send for Catalogue of Small Tools, free. 


R. M. CLOUGH, New Haven, Conn. 


PATENT your IDEAS! 


The simplest ideas if properly patented will 
frequently yield large profits. 


PHIL. T. DODGE, Patent Attorney. 


U.S. and Foreign Patents. Trade- marks, etc. 
LOAN AND TRUST BUILDING, WASHINGTON, D.C. 























 aaieiien ACCURACY eee 
€ DON’T SPOIL IT. 
¢ BY GUESSING. . 
Use the Richards’ System 
3 of measuring machines ; S 
< these Gauges are guaranteed O 
oe 1 ‘ Cc 
5 ta. rsbox of an inch. 3 
oO Implements are adjusted > 
g at a temperature of 75°. e 
v ASK FOR NEW RED BOOK. 4 
The John M. Rogers, Boat, Gauge & Drill Works, 
‘ GLOUCESTER CiTy, N.J., U.S.A. . 
emaas ACCURACY ©2236 
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»- IMPROVED... 


15-inch Hendey Shaper. 


Latest Improvements. 
Useful Attachments. 
Strong and Powerful. 


+--FOR... 


Die Work, Tool Room or General Shop Work. 


AAAA 


The stroke can be adjusted for curves with machine in motion. 
The stroke can be adjusted for angles with machine in motion. 
The stroke can be adjusted for irregular work with machine in 
motion. It has adjustable table for planing taper work; table 
can be removed for fastening work to apron. Has a strong 
graduated swivel vise. Quick work, rapid changes, modern ideas. 








This cut shows how stroke can be adjusted with machine in motion by micrometer; adjustment fine 
and delicate. SEND FOR CIRCULAR. 


AAAA 


THE HENDEY MACHINE Co. 
TORRINGTON, CONN. 


Agents for the Pacific Coast — PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal, 


E ( CHAS. CHURCHILL & CO., London and Birmingham. 
uropean | SCHUCHARDI & SCHUITE, Berlin and Vienna. 
( EUGEN SOLLER, Basel, Switzerland. 


Agents, 





Continued f m pa 


of the machine are given, and the catalog is 
Sx 10 inches, 

Charles H. Besly & Co., Chicago, IIL, have 
sent us their catalog D of machinists’ tools 
and supplies Along with each description, 
prices are given, and the catalog contains a 
good amount of useful information. It has 
282 pages, and is 444 x 84 Inches 

We are in receipt from the American Im- 
pulse Wheel Company, of New York, a cata 
log entitled “The Perfect American Hurdy,"”’ 
in which is described the Cazin power wheel 
A table of pressure equivalents, horse power, 
ete., is given, and the catalog is 6% x 9% 
inches. 


a A o 


Manufactures. 


At Burlington, Vt., Spear Bros. are fitting 
up new shops. 

At Binghamton, N. Y., Mr. George A. Kent 
will erect a new factory. 

At Red Bank, N. J., the Jones Fertilizer 
Company will install machinery 

At Gorham, N. H Kk. Libbey & Sons are 
erecting an addition to their plant, 

At Mansfield, O., the Ohio Brick & Tile 
Works have been destroyed by fire 

The Jansen Iron Company, of Columbia, 
Pa., will erect additional furnaces 

The Automatic Can Machinery Company, of 
Westfield, N. J., has been organized 

Dubois Iron Works, of Dubois, Pa., contem 
plates the addition of new machinery 

The factory of Burnham & Morrill, at 
Auburn, Me., has been destroyed by fire 

Conroy, Prugh & Co., of Allegheny, Pa., 
will soon erect a boiler and engine house. 

Messrs. Young & Thomas, Watertown, 
Tenn., intend to install new machinery, 

The Brightman Manufacturing Company, of 
Millersburg, O., will enlarge their plant. 

The pipe foundry of J. C. Hodgson, at St. 
Henri, Que., Canada, will reopen shortly 

At Norwalk, 0., the Van Nette Pump Purl 
fier Company, of Tiffin, will erect a plant 

The Rome (Ga.) Rolling Mills will be con 
verted into a car-wheel and steel-rail works. 

Messrs. R. & H. Simon, of Easton, Pa., con 
template the erection of a new weaving mill. 


The Bevin Bros. Company, of Ex 


st Hamp 
ton, Conn., is erecting an addition to Its 


plant 

Leechburg Machine Company, of Leechburg, 
Pa is havi n addition erected to thei 
plant 

At Savannah, Ga., Mr. W l Swain and 
others will ¢ t a foundry and machine 
works 


rhe Millview Gold Mining Company, of 


Fredericksburg Va stall new ma 
Tiltie 

rh ( ( iD ‘ y has emo l 
its office from 173 to 74 Greenwich street, 


this city 


At Myerstown, Da Mr. W. E. Edgett, of 


Smithbrid 


le Mass \ | establish a machine 
manufacturing plant 

At Elizabeth, N. J., the plant of the Brook 
Ivn & New York Railroad Supply Company 
was recently destroyed 

The Ame in Gas Furnace Company, of 


New York City. has removed from SO Nassau 


street to 25 John street 
The foundry and machine shop of C. Nors 


worthy & Co., at St rhomas, Ont., was re 


cently destroyed by fire 


fhe Somerville iron foundry, Somerville, 
Mass., and owned by Mildram & Reed, was 
recently destroyed by fire. 

At hicago, Ill., Messrs. Greenlee will erect 
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a foundry on Halsted street. It will be four 


stories high and 100 x 175 feet. 


Mr. George S. Comstock, of Mechanicsburg 
will erect an addition to his foundry and 
machine shop at some future time. 


Advance Packing & 
formed. Incor- 
and F. A. Adkins. 
Messrs. R. of Buffalo, N. , 
have taken up the the Groton & 
Knight Manufacturing Company, of Worces- 


ter, Mass 


the 
has 


At Chicago, IIL, 
Company 

Ed. Wertheim 
Hoffeld & Co., 
agency of 


Supply been 


porators: 


Davis & Ludwig Foun 
Frank B. 
the 


Til., the 


been 


At Chicago, 
has incorporated, 


dry Co 


Davis Oscar Ludwig are incor 


porators 

Jones & La 
ing additions in their 
for the 


are mak 


which is 


Pittsburg, Pa., 
plant, 
manufacture of 


ughlin, 
among 
an extension struc 
tural iron 

At Chicago 
Companys 


Ill., the Mining Ma 
has been incorporated; capi 
J. B. Paine, S. 


Chicago 
chine 
tal, §$ 
W. Bendet 

At Chicago the FE: 
Company been 
tors: Henry M. Seti 
S. Richter. 

The 
contemplate 


30,000, Incorporators: 
Manufactur- 

Incorpora- 
Adler and I. 


istlake 
formed. 


ri. 
ing has 


gman, I. 8. 


shland, Ky., 
at that 


Norton Nail Company, of A 


the erection of a rod mill 


place Judge H. M. Houston is president of 
the company. 

The plant of the Bridgeport Wood Finish 
ing Company, at New Milford, Conn., has 
been visited by fire, and damaged to the ex 


tent of $20,000 

At Waynesboro, Pa., the plant of Landis 
Bros. will be rebuilt, and a stock company 
will be formed The company will be known 
as the Landis Tool Company. 

At Baltimore, Md., the Keen & Hagerty 


James R. Hag 
and will engage 


Company has been formed by 
and Charles L. Wagandt 
manufacture of tinware. 


erty 
in the 


At Madison, Wis., the Hart-Parr Company 
has been formed for the manufacture of en 
gines. Messrs. Charles W. Hart, C. H. Parr 


the incorporators. 
known William 
Company, has been 
Md. Joseph H. 
and John Beck 


and John H. Bowman were 


A furniture 
P. B. Schmitt 
incorporated at 
Holtman, 
Incorporators, 


company, as the 
Furniture 
Baltimore, 
George J. Woelfel 
are 

At Baltimore, Md., the Keen & 
Company has been incorporated. James H. 
Hagerty, James R. Hagerty, ete., are inter- 
ested. The company will engage in the manu 
facture of tinware. 


Hagerty 


The new firm of Garrels & Freeman, con 
sulting engineers and contractors, has been 
formed at 105-107 North Sixth street, St. 
Louis, Mo. They desire manufacturers to 
send them catalogs. 

The Geometric Drill Company, of New 
Haven, Conn., have moved from that place, 
and are now located in a new factory at West 


ville, Conn. It is the intention of the com 
pany to add new machinery. 
At Jackson, Mich., the Geo. T. Smith Man 


ufacturing Company has been organized to 


engage in the manufacture of flour mill ma 
chinery. Those interested are D. S. Smith, 
George T. Smith and H. H. Smith. 

The National Tin Plate Company, com- 
posed of W. H. Donner, of Anderson, Ind.: 
Db. P. Erwin, of Indianapolis, and J. I. Irwin, 
of Columbus, have purchased a tract of land, 
on which they wi.. erect a new plant. 

At Winchester, Ind., a tin-plate factory will 


the American Manufacturing 
The manufacture of tinware will 
The capital stock of the com- 


be erected by 
Company. 


be engaged in. 


pany—of which the following gentlemen are 
incorporators: T. J. Boher, L. A. Wilson, of 
Washington; C. W. Moore, J. W. Thompson, 


B. F. Hill, of Winchester—is $125,000. 


oe 


tts Whitney Zo 2s 


HARTFORD, 
CONN., U.S.A. 


- MAKERS OF... 


® 


Fine Machine Cools. 


) 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Smali 


Tools for ali Machine Work. 


Drop Hammers and Trimming Presses. 


Forging 


and Trimming Dies for all classes of work. 


England—Bv:< 


K & HIckKMAN, 280 Whitechapel Road, London, E. 
France >-Fanwic K FRERES & Co., 21 Rue Martel, Paris. 


Chicago—4? and 44 South Clinton Street. 
Boston—281 Franklin Street. 


New York—123 Libe rty Street. 











ARE YOU LOOKING 


from gin. to 15 
and speed lathes. 
workmanship, material and finish are of the highest order. 
Our catalogue will tell you 
of our planers, 


SEBASTIAN LATHE COMPANY, 


We 
them 
sizes 


for a lathe? 
are building 
in various 
in. swing, in various lengths, toth engine 
Our designs are the latest, while the 


all about them, as well as 
shapers and other tools 


117 & 119 Culvert St., Cincinnati, Ohio, U.S. A. 





Compressed Air. 


By FRANK RICHARDS. 


12mo, cloth, $3.50. 


JOHN WILEY & SONS, 


53 East Tenth Street, 


NEW YORK CITY. 








FINE ADJUSTAGLE PIPE DIES. 









Agents in London, SELIG, SONNENTHAL co 


May be taken apart to be ground. Send for catalogue. 


PE=IMPROVED=SIZEO ) i“ N Russell 


o 








v. U 
=) ereel a Mass. 


U.S.A. 





ctoria Street 





DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y 


Bisws, doe aff ™y Potent oie Ting 


book, Com for Fa amd forssqn Countries, 
ovitinounty fora” pant fourteen yeana, 


Pe 





STAR LATHES 


kkk 
Foot Power Screw Cut- 
ting, Automatic Cross 
Feed, 9 and 12” Swing. 
Send for Catalog B. 


Seneca Falls Mfg. Co. 
687 Water St.,Seneca Falls,N.Y 








JENKINS STANDARD Pac 
K 


ve nes STANDARD an .CKING 


sens 8) Pee ‘i 


VENKINS STANDARD P 
ACKin 
C 





joint where packing is required 
or blow out, therefore the best for all purposes, 
Call for and insist on having ’96 JENKINS ’96, 
stamped like cut... ° 


JENKINS BROS., New York, Besten, Phila., Chtenge. 


‘96 THE NEW ’96 JENKINS ‘96 
ES the Perfection of Joint Packing. 
Does Not Squeeze Out and not necessary 
follow up joint. 

on any and all pressures of steam or any kind 


Instantaneous, 
to 
it to last for years 
of 


Does not rot, burn 


We g Jarantee 





NORTON EMERY WHEEL CO. 


WORCESTER, MASS. 


Seno For 


ILLustrateo CatacoGue 














vi) 4 


ly 203} 
\ 


Syracuse. N ¥. 


BRADLEY 


Send for Printed Matter. 


The Bradley Company 


THE BEST POWER HAMMERS 
ON EARTH. 


2 sizes in Helve, Upright and 
Strap Styles. 


HAMMERS 
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ENGINES, STEAM. 


Ames Iron Works. Oswego, N. Y. 


Forbes & Co., W. D., 


Hoboken, N. J. 


Frick Co.. The. W aynesboro, Pa. 
Toomey, Frank, Philadelphia, Pa. 


FEED WATER HEATERS AND 
PURIFIERS. 


Taunton Locomotive Mfg. Co., Taunton, Mass. 


ES. 
Arcade File Works, New 


FITTINGS, PIPE. 


Kelly & Jones Co.. New Y 
New York. 


Tight Joint Co., 
FORGES. 


York 


ork. 


Buffalo Forge Co., Buffalo, N. Y. 


FRICTION CONES. 


Evans Friction Cone Co., Boston, Mass. 


FURNACES, GAS. 


American Gas Furnace Co., New York. 


GAGES. 


Brown & Sharpe Mfg. Co., 


Gardiner Bros 
Rogers’ John M., 
Gloucester City, N. 


Wryke & Co.. J.. East Boston, Mass. 


GEAR CUTTERS. 


Providence, R, I 

Danielson, Conn, 

Boat, Gauge & Drill Works, 
J. 


Brainard Milling Machine Co., Boston, Mass. 


Brown & Sharpe Mfg. Co., 


Gould & Eberhardt, 
Hill. Clarke & Co.. 
Starrett Co., L. S., Athol, 


New 


are. m5. 


Boston, Mass 


Mass. 


Providence, 


a. &. 


GEAR CUT TER-CUT TER GRINDERS. 


Gould & Eberhardt, New 


GEARS. 


ark. N. J. 
GEAR CUTTING MACHINES. 


Brown & Sharpe Mfg. Co., 


Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass. 


Brown & Sharpe Mfg. Co., 


Grant Gear Works, Bosto 


New Process Raw Hide Co., 
New York. 


Shriver & Co., T., 


n Mass. 


GRAPHITE, LUBRICATING. 
Dixon Crucible Co., Joseph, Jersey City, N J. 


GRINDING AND POLISHING 
MACHINES. 


Builders Iron Foundrr, 
Diamond Machine Co.. Pr 
Hill, Clarke & Co.. Bostor 


Webster & Perks Tool Co, 


GRINDERS, CENTER. 


ovidence, 
1, Mass 


Providence, R. I 


Providence, R. I 


Syracuse, N. Y. 


Providence, R. I. 


R. I. 


Springfield, O. 


Barker & Co., William, Cincinnati, O. 


GRINDING MACHINE, CUTTER. 


Cincinnati Milling Machine Co., Cincinnati, O 


Davis & Egan Machine Tool Co., 


nati, O. 
Foote, Barker & Co, 


Clev 


eland, O. 


The, Cincin- 


GRINDING MACHINE, SURFACE. 


Diamond Machine Co., Pr 


ovidence, 


R.I 


GRINDING MACHINE, UNIVERSAL. 


Brown & Sharpe Mfg. Co., 


Cincinnati Milling Machin 
Diamond Machine Co., 


GRINDSTONES. 
Mitchell, Wilson, 

HACK SAWS. 
Q. & C Co., Chicago, Ill. 

HAMMERS. 


Bement, Miles & Co, 
Bliss Co., E. W., 


HANGERS. 


Mossberg & Granville M 


Philade 


Prybil, P., New York. 
Sellers & Co., Inc., Wm., 


INDEX CENTERS. 


Cincinnati Milling Machine Co 


'NJECTORS. 
Hayden & Derby Mfg 
Penberthy Injector Co., 
ACKS, HYDRAULIC. 


Watson-Stillman Co., 
OINTS, UNIVERSAL. 
Vanderbeek Tool Works, 
XEYWAY CUTTERS. 


Baker Bros., Toledo, O. 
Mitts & Merrill, Saginaw, 


Ce 


e Co., 


Providence, 


Iphia, Pa. 


Philadelphia, 
Brooklyn, 


Mm. Us 


fe. Co 


Providence, R. I 
Cincinnati, O. 


Wee Ee 


Pa 


, Providence, 


Philadelphia, Pa 


. Cincinnati, O. 


».. New York 


New York 


Hartford 


Mich 


Detroit, Mich. 


Conn, 





LUNKENHEIMER’S 
‘ emmnanall SWING CHECK VALVE, 


Made of gun metal, 
superior to all other 
makesinmaterial,de 
sign, workmanship. 
If you want the best 
you want ** LUNKEN 
HEIMER'’S.”’ Satis 
faction guaranteed. 
Write for special cir 
cular and prices 


THE LUNKENHEIMER COMPANY, 
CINCINNATI, OHIO, U.S.A. 


SOLE MANUFACTURERS. 


‘ 108 Havemeyer Bidg., New York 
(35 Great Dover St., London, S. E. 





BRANCHES : 








For 


Pattern 
Makers. 


Our 312-page CATA- 
LOGUE, which we 
will send free to 
those to whom it 
will be of value, 
shows a LARGER 
and HIGHER CLASS 
LINE than can be 
found elsewhere. 
Shall we send you — 
a copy ? 





THE EGAN CO., 


239-259 W. FRONT STREET, CINCINNATI, O. 


MARVELOUS are the RESULTS OBTAINED 
FROM THE NEW 


PENBERTHY 


SPECIAL 
High Pressure and Hot Water 
Auto-Positive Injector. 


New Design and New Principles Working Range 4 
to 2%) Ibs. Steam. Handles Hot Water up to .45d grees. 
Send for Descriptive Circular. 


PENBERTHY INJECTOR CO., 
124 Seventh Street, DETROIT, MICH. 


Largest Injector Manufacturers in the World 











J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





LADLES. 


Whiting Foundry Equipment Co., 


LATHES (see also Turret Lathes). 


Barnes Co., W. F. & John, Rockford, IL 

Bement, Miles & Co., Philadelphia, Pa. 

Blaisdell & Co., P.. Worcester, Mass. 

Bradford Mill Co., The. Cincinnati, O. 

Bullard Machine Too! Co., Bridgeport. Conn, 

Davis & Egan Machine Tool Co., The, Cincin 
nati, O 

Dietz, Schumacher & Boye, Cincinnati, O. 

Fifield Tool Co., Lowell, Mass. 

Fitchburg Machine Works, Fitchburg, Mass. 

Hamilton Machine Tool Co., Hamilton, O 

Harrington & Son Co., E., Philadelphia, Pa. 

Hendey Machine Co., Torrington, Conn. 

Hill, Clarke & Co.. Boston, Mass. 

Jones & Lamson M ach. Co., Springfield, Vt. 

ve Blond, R.K., C incinnati. O 

Lodge & Shipley Mch. Tool Co., 

McCabe, J. J.. New York. 

Montgomery ‘& Co., New York. 

New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Ober Lathe Co., Chagrin Falls, O 

Oliver, W. W. buffs alo. N. Y 

Pratt & Whitney Co.. Hartford, Conn. 

Prentiss Tool & Supply Co., New York 

Reed Co., F. E., Worcester, Mass. 

Sebastian Lathe Co. , Cincinnati, O. 

Seneca Falls Mfg. C 0., Seneca Falls, N. Y¥ 

Warner & Swasey, Cle ‘veland, oO. 


LUBRICATORS. 
Kelly & Jones, New York 
Lunkenheimer Co., Cincinnat 


MACHINE TOOLS. 


Bement, Miles & Co., Ph 
Brown & Sharpe Mfg. ¢ Providence, R. I 
fitchburg Machine Ww orks. Fitchburg, Mass. 
Sellers & Co., Inc., Wm., Philadelphia, Pa 


MACHINISTS’ TOOLS AND SUPPLIES. 
Besly & Co., Chas. H., 


MILLING CUTTERS. 


Brown & Sharpe Mtg. Cs 

cincinnati Milling Machi ne Co. 

Eriandsen, J.. New York. 

Ingersoll Mi ili ng Machine Co., Rockford I! 

Reinecker, J. E., Chemnitz-Gablenz, Ger- 
many 


Harvey, Ill. 


Cincinnati, O. 


O 


ladelphia, Pa 


Chicago, Il. 


Providence, R, I 
, Cincinnati, VO. 


Starrett Co, L. S., Athol, Mass 
MILLING MACHINES. 

Adams Co.. Dubuque, la 

Beaman & Smith, Providence, R. I 


Brainard Milling Machine Co., Boston, Mass. 

Brown & Sharpe Mfg. Co., Providence. R. I. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Clough R. M., New Haven, Conn 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Forbes & Co., W. D.. Hoboken, N. J 

Garvin Machine Co., New York 

Hill, Clarke & Co., Boston, Mass. 

Ingersoll Milling Machine Co., Rockford, Ill 

Kempsmith Mch. Tool Co., Milwaukee, Wis. 

Mergenthaler & Co., Ott.. Baltimore. Md 


Mossberg & Granville Mfg. Co., Providence, 
R 
Reed Co., F. E., Worcester, Mass. 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N. J. 
MOTORS, ELECTRIC. 
3ullock Electric Mfg. Co., Cincinnati, O 
Crocker-W heeler Electric Co., New 1ore 
Dallett & Co., Thos. H., Philadelphia, Pa. 


MUFFLER VALVES. 
Consolidated Safety Valve Co., 
NUTS, FINISHED. 
Trump Bros. Machine Co., 
OIL CUPS. 
Lunkenheimer Co., 
PACKING. 
Peerless Rubber Mfg. Co., 
PAINTS, FIRE-PROOF. 
Johns Mfg. Co., H. W., New York 
PATENT ATTORNEYS. 


Dodge, Phil. T.. Washington, 
Dyer & Driscoll, New York. 
oe ( a s J.. Washington, D. C. 

Th Edw. P., New York 
Sollneure & Co., John, Washington, D. C 


PATTERN MAKERS’ MACHINERY. 


New York. 
Wilmington, Del, 
oO. 


Cincinnati, 


New York 


D.C, 


Baker Bros., Toledo, O 

Whitney. Baxter D., Winchendon, Mass 
PERFORATED METALS. 

Harrington & King Perforating ‘ rhe, 


Chicago, I 
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PHOSPHOR BRONZE. 


Phosphor Bronze Smelting Co., Ltd., Phila- 
delphia, Pa. 


PIPE CUTTING AND THREADING 
MACHINES. 


Armstrong Mfg. Co., Bridgeport, Conn. 
Curtis & Curtis. Bridgeport. Conn. 

Hill, Clarke & Co., Boston, Mass. 
Saunders’ Sons, D., Yonkers, N. Y. 


PIPE, WROUGHT. 
National Tube Works, McKeesport, Pa, 


PLANERS. 
Bement, Miles & Co., Philadelphia, Pa. 
came & ips Machine Tool Co., The, Cincin- 
nati, O. 
Detrick & Harvey Mach. Co., Baltimore, Md. 
Gray Co., G. A.. Cincinnati. O. 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co.. Boston, Mass. 
McCabe, J. J., New York 
Niles Tool Works Co., Hamilton, O, 
Niles Tool Works Co.. New York. 
Pratt & Whitney Co., Hartford, Conr. 
Prentiss Tool & Supply Co., New York, 
Whitcomb Mfg. Co.. Worcester, Mass. 


POLISHING WHEELS. 


Diamond Machine Co., Providence, R. I. 


POP SAFETY VALVES. 
Consolidated Safety Valve Co., New York. 
Crosby Steam Gage & Valve Co., Boston, Mass. 
PRESSES, DIES, ETC. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Machine Co., G. J., Kalamazoo, Mich. 
ot We te & Granville Mfg. Co., Providence, 
Stiles & Fladd Press Co., Watertown, N. Y. 
Toledo Machine & Tool Co., The, Toledo, C. 
PROTRACTORS. 


Coffin & Leighton, Syracuse, N. Y. 


PULLEY BLOCKS. 


Gebr. Bolzani, Berlin, Germany. 


PUNCHES AND SHEARS. 
Davis & Egan Machine Tool Co.. Cincinnati,O. 
Long & Allstatter Co., Hamilton, O. 
New Doty Mfg. Co., Janesville, Wis. 


RACK CUTTING ATTACHMENT. 


Cincinnati Milling Mach. Co., Cincinnati, O. 


RAW HIDE. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shultz Belting Co., St. Louis, Mo, 
REAMERS, 


Mergenthaler & Co., Ott., Baltimore, Md. 


RIVETING MACHINERY. 


Adt & Son, John, New Haven, Conn. 


ROCK DRILLS. 


Ingersoll-Sargeant Drill Co., New York, 


ROLLER BEARINGS. 
Hyatt Roller Bearing Co.. Newark. N J. 
Mossberg & Granville Mfg. Co., Providence, 
R 


ROLLING MILLS. 


Mossberg & Granville Mfg. Co., Providence, 
R. I. 


RUBBER GOODS. 


Peerless Rubber Mfg. Co., New York. 
RULES. 


Brown & Sharpe Mfg. Co., Providence, R. | 
Coffin & Leighton, Syracuse, N. Y. 


SAWS, HACK. 
Q. & C. Co., Chicago, Ill. 
SAWING MACHINES, METAL. 
Q. & C. Co., 


SCHOOLS. 
Columbia University, New York. 
International Correspondence Schools, Scra: - 
ton, Pa 
Rose Poly. Institute, Terre Haute, Ind, 


SCREENS, PERFORATED METAL. 


Harrington & King Perf. Co., Chicago, I] 
SCREW MACHINES (see Turret Lathes). 
SCREWS, MACHINE. 


Cincinnati Screw and Tap Co., Cinci1 

Hubbell, Harvey, Bridgeport, Conn. 

Worcester Machine Screw Co., Worcest: r. 
Mass. 


SEPARATORS. 


field Separator C« 


Chicago, Ill. 


innati, O 


spring Springfield, Vt 


WOODWORKING! HAMILTON,O. 
MACHINERY % U-S-A: 








Weare offering to afew wide 
awake houses the use of our 
Dept. of Illustration, for the 
making of engravings of ::: 
their various products in an 
intelligent and attractive ::: 
manner. When in the mar- 
ket for the best engraving 
\\ obtainable, we would be ::: 
pleased to treat with you. 
American Machinist, r 


256 B’dway, N.Y. 
4 7 


YEO 






















BEVEL GEARS 


Cut Theoretically Correct. 
Special facilities for cutting worm 
wheels. 
HUGO BILGRAM, 
Machinist, 
440 N. {2th St., Phila., Pa. 


EXTRA HEAVY ROUGH 
BRASS UNIONS. 


BRASS AND PHOSPHOR BRONZE 
CASTINGS for all purposes. 
Special Finished Brass Work 
to Order. 


NOLTE BRASS CO. 
68 and 70 E. Washington St. 
SPRINGFIELD, O. 


See Am. Machinist, Page 9, May 13, 1897 
THE BUCHEL MACHINE CO., 
NEW ORLEANS, LA. 


E.W.BLISS CO. 


1 Adams Street, Brooklyn, N. Y. 


0% W. Washington St. 











Chicago 


PRESSES, 


DIES, 

SHEARS AND 
SPECIAL 
MACHINERY 


FOR ALL 


SHEET METAL WORK 


1)-Page Catalogue 
CorrespondenceSolicited 









Drop Hammers 3S 


ecial Catalogues of No, 79 ‘‘Blias’’ Power Press 


BICYCLE and ELECTRICAL TOOLS. 


Sp 


SHAFTING, ETC. 


Pryibil, P.. New York. 
Sibley & Ware, South Bend, Ind. 


SHAPERS. 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 

Gould & Eberhardt. Newark, N. J. . 

Hendey Machine Co.. Torrington, Conn, 

Hill, Clark & Co., Boston, Mass. 

McCabe, J. J.. New York. 

Pratt & Whitney Co., Hartford, Conn. 


SHEARS. 
Bethlehem Fdy. & Machine Co., South Beth- 
lehem, P. 


Pa. 
SOLDERING FLUID. 


Elliott Chemical Works, Newton, Mass. 


SPECIAL MACHINERY. 
Beaman & Smith, Providence. R. I 
Buchel Mch. Works, New Orleans, La 
Century Machine Co., New York. 


STEAM BOILER INSURANCE, 
Hartford Steam Boiler Ins. & Insp. Co.,?Hart- 
ford, Conn. 


STEEL, 

Crescent Steel Co.. Pittspurg. Pa. 

Jessop & Son., Wm., New York. 

—— & Co., B. M., Boston, Mass 
ittsburg Toc] Steel Co., Pittsburg, Pa. 


TAPPING ATTACHMENT. 
Beaman & Smith, Providence, R. I. 
Errington, F. A. New York 
Union Tire Co., Plainfield, N, J. 


TAPS AND DIES. 
McFadden Co., Philadelphia, Pa. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


TOOL CATALOGUE. 


Strelinger & Co., Chas, A., Detroit, Mich. 


TOOL GRINDERS. 


Gisholt Machine Co., Madison, Wis. 


TOOL HOLDERS. 
Armstrong Bros. Tool Co., Chicago, Ill. 
Gould & Eberhardt, Newark, N. J 


TOOLS, MECHANICAL, FINE. 
Brown & Sharpe Mfg. Co., Providence, R. I. j 
Standard Tool Co., Athol, Mass. 
Sawyer Tool Co., Athol, Mass. 
Starrett Co., L. S., Athol, Mass, 


TURRET LATHES (Screw Machines). 
Bardons & Oliver, Cleveland, O. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Too! Co., Bridgeport. Conn, 
Cleveland Machine Screw Co., Cleveland, O. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Dreses, Mueller & Co., Cincinrati, O. 
Garvin Machine Co., New York. 
Gisholt Machine Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Machine Co., Springfield. Vt. 
Lodge & Shipley Mch. Tool Co., Cincinnati, O. 
Warner & Swasey, Cleveland, O 


VALVES. 


Consolidated Safety Valve Co, 

Jenkins Bros., New York. 

Kelly & Jones Co., New York. 
VARNISHING MACHINE, 


Heim & Co., Friedr., Offenbach, Germany 


VENTILATORS. 


Pancoast Ventilator Co., Philadelphia, Pa. 


VISES. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York 
Niles Too] Works Co., New York. 
Wyman & Gordon. Worcester, Mass 
WATER MOTORS. 


Backus Water Motor Co.. Newark, N. J. 


WIRE, IRON AND STEEL. 


Trenton Iron Co., Trenton, N J 


WIRE MACHINERY. 


Adt & Son, John, New Haven, Conn. 
Goodyear, S. W., Waterbury, Conn. 
Mossberg & Granville Mfg. Co., Provi 
R. I 
WOODWORKING MACHINERY. 
3entel & Margedant Co., The, Hamilton, O 
J. A. Fay & Egan Co., Cincinnati, O 
Pryibil, P., New York 
Whitney, Baxter D.. Winchendon, Mass 
WORM GEARS. 
Albro-Clem Elevator Co., Philadelphia, Pa 
Morse, Williams & Co., Philadelphia, Pa 


New York, 


} 


1en< 
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R years men have pulled 

and twisted to force a tap 

into a hole and get it out again, 
and finally some genius thought 
he could do it by power. Tried. 
Did it, but broke taps. Then 
another, and then several other 
geniuses went atit. Finally one 
‘6 produced the Safety Drill and Tap Holder 
; herewith shown. It worked beauti- 
? fully. He got it patented and we make 
i it. Hundreds are in use. It can be used 
in any spindle that turns around. You 
want it, for it saves time, money and 


labor. 
Beaman & Smith, 


PARTICULARS, Providence, mE 









The 


Watson-Stillman 
Co. 


Hydraulic Engineers, 


Hydraulic 
Presses 


for every conceivable = 
purpose. = 


fi. All sizes. ~ 202 East 43d Street, 
All styles. . Nae: Mat 


All prices. 
































Te Hayden & Derby Mfg. €o, | Consolidated Nickel-Seat Pop 


| ives." Safety Valve. 
‘Metropolitan Injectors. : 


For use on nted 


Stationary to open at 


and Marine the 


2~iler 

Boilers. pressure 
There has 
they are 
never been ff 
, set at and 
an explosion ff 





of a boiler } to close 
equipped | tight after 
with a relieving 
Consolidat’d boil 
y 011eTr, 
Valve. 
No 


200,000 in 





| 35,000,000 gallons of water are delivered every hour by use. leakage. 
{ 


| we». —_ Metropolitan Injectors. 
Recognized as the ‘‘ Highest Standard in every country of the 
world.” Send for book, Practical Information on Injectors, 





Address Sole Manufacturers, 


sent free. 





Offices and Salesrooms: . y 
The Consolidated Safety Valve Co., 
111 Liberty Street, New York. 111 Liberty Street, New York. 
60 South Canal Street, 47 Pearl Street, 424 Telephone Building, 6o South Canal Street, 47 Pearl Street, 424 Telephone Building, 
Chicago, Ill. Boston, Mass. Pittsburgh, Pa. Chicago, Ill Boston, Mass. Pittsburgh, Pa. 





’ 
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“Hamilton” J6-In. Sliding Head Drill. 


This is the heaviest and strongest drill of its size— puts a 5-8 
hole into cast iron easily. Spindle counterbalanced. Sliding 
head. Adjustable table. Cut steel rack and pinion. Specially 
adapted for Bicycle and other light work. Weighs 375 eee 





a Price on application. Our specialty, Drills and Lathes. ~~ 
‘ Hamilton Machine Tool Company, 
uropean Agents : ge 
Chas. Churchill & Co., for Lathes. 20 to 32 Zimmerman Avenue, 
a Selig, Sonnenthal & Co., for Drills. Hamilton, Ohio, U.S.A. 


MARR RBRRRRRRRARAALAASL SL A | 


SITTAAIAAATAAAATAAAAALES 
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THE ADJUSTABLE 





“Duplex” Die Stock. WEaamamemenains «What cosnctl give you te 


this weighty matter ?” 
S/ ikespeare 


Quick, Accurate, Durable. 
40,000 NOW IN USE. 


THE HART MFG. CO., 
20 Wood St., Cleveland, 0., U.S.A. 


WRITE FOR LIST AND DISCOUNTS. 

















‘‘ The Electrical Engineer’’ says, in its edition of May 5th, 
speaking of The Tool Catalogue: 








‘**As a matter of fact, it is a fitting companion to Appleton’s 
«]00L Cyclopedia of Modern Machinery, doing for tools what that stand- 
CATALOGUE ard work has done for machines ; and presenting the state of the 
tool art with a fullness, clearness and accuracy that is little short 
of marvelous. The book is 10', in. x 7'5 in., has 710 pages, and There are engine lathes and 
| contains over! 3.000 il] lustrations An adn irable n ethos has been engine lathes. Most of them 
> ‘ » this hook un really val hls v those inter ° e 
> adopted to make this book universally available yy those inte are good, some indifferent. 
ested. In linen cover, it is sent on receipt of 35 cents, and ina There is one superior to all 
he nes clotl h binding, ina box, express pal l, on receipt of on others. There are proofs 
Y reftun ( m the first pure! S mounting *s° . . 
doll Phis char ee +, ne ee awaiting you which will enable 
to over $10, and a discount sheet 1s sent with each book, you to test this claim to your 
entire satisfaction. Might we 
> c : 
MONTGOMERY & CO. The lool Dealers P.0.Box 971, New York City. have the pleasure of present- 


ing these proofs? There are 
$$ for you in these proofs. 


aS N Tl C EF BRO 5. Ihe Bradford Mill Co. 


Cincinnati, Ohio. 


WORCES li M, \SS. LSA Engine Lathes Especially. 
wenennt: <2 patties gapirtgeat 

Donna” eases 

ENGINE LATHBS GRINDSTONES For mactine sors. 


shee LALDERS WILSON MITCHELL, 310 N. 4th St., Phil., Pa 
Rann” BR mpar BU cst Mn Pa 


BOILER MAKEUS StHOY Ros 


— AND — 


GENEDAL MACHINE WORKS; 
CATALOGUB FREE. 


AUTOMATIC FRICTION CLUTCH CO. sioso""— 





























OWER PRESSES, 


Punches and Shears, Re 
* ducing, Forming and Flar- 
* ing Rolls, Power Hammers 
. and Forging Machines. 
* DIES AND SPECIAL MACHINERY. 


GODFREY J. BREMER 
MACHINE CO. Kalamazoo, Mick 


Write for Catalogue “A” and Pricelist, 
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A Machine that no Shop can Afford 


NMS esoceamncce-. 











To be Without! 








WRITE FOR 
FULL DESCRIPTION, 





and Tent Machine, English Branch, 39 Victoria St., London, 8.W. 





Beats the Lathe many times over for 


Boring Small Work. 
The Niles Tool Works Company, 


Branches : NEW YORK, CHICAGO, BOSTON, PHILADELPHIA, PITTSBURGH. 







Main Office and Works, 
HAMILTON, OHIO. 










ij 7 a ¢ 


st =e se 


THE G. A. GRAY CO., CINCINNATI, O. 


HILL, CLARKE & CO., 14 South Canal St., Chicago, II. 
STRONG, CARLISLE & TURNEY CO., 193 Bank St., Cleveland, O 





These Machines E. A. KINSEY & CO., 331 West Fourth St., Cincinnati, O. 
are sold THOS, K. CAREY & BROS. CO., 26 Light St., Baltimore, Md, 
by the following J.J. McCABE, 14 Dey St., New York City. 
Agents: PACIFIC TOOL & SUPPLY CO., 102 First St., San Francisco, Cal. 


SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 
CHAS, CHURCHILL & CO., Ltd., London and Birmingham, England, 


Wham Mes WE np PHILADELPHIA. 


THE NEW TOOL GRINDER, No. 2? 
THE CENTRIFUGAL SAND MIXER? 
HAVE THE VICARS’ MECHANICAL STOKER? 












. rrr ea & 
SPE BK se ease 
pie no I EF og 96 ~~ Ag 
ote ee AE Bis} ne 
now ready for ie € shipment, equipped with com- 
plete outfit of tools, including the Automatic Die. 


JONES & LAMSON MACHINE CO., 
SPRINGFIELD, VT., U.S. A. 


Sole Builders and Sole Selling Agents 
for America. 








Representative for Germany, Switzerland, Austria 
Hungary, Russia, Holland and Belgium: M. KOYEMANN, 
Charlottenstrasse 112, Dusseldorf, Germany. England: 
HENRY KELLEY & Co., 26 Pall Mall, Manchester. 





OUR RIVETING MACHINES 


Heading over rivets in four (4) 
to eight (8) seconds time, 


iin Gum 400 to 1,200 blows per minute, is particularly adapted to manufacte- 
ring. me of the large manufacturers are using over forty (40) of these machines. 
Prices range from $90.00 up. Write for Catalogues, Price Lists, etc., sending sam- 


ples of work. 
John Adt & Son, 


fF. B. SHUSTER, Proprietor, 
oe New Haven, Conn. 


Builders of 
ROLL AND ROTARY WIRE STRAIGHTENERS, 
AUTOMATIC WIRE-STRAIGHTENING AND CUTTING MACHINERY, 
RIVETING MACHINES, 
SPECIAL AUTOMATIC MACHINERY, ETC. 








PATENT ENTIRELY AUTOMATIC 


' GEAR CUTTERS & 
66 RADIAL DuPLEX’? GANG CuTTERS. 





BXPORT TRADE 
A SPECIALTY. 


CLAYTON ARs 
T=, CAPRESSOR WORKS 


ST. LOUIS, MO. 





ENO 
CATA 





~ ACME 


Machinery Co. 









CLEVELAND, 0. 


MANUFACTURERS OF 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 ia. diam. += 
ALSO SEPARATE 
HEADS AND DIES. 












SETavo CAP SCREWS 


PINCINNAT SCREW ATA ( 


STANDARD +"° SPECIALS. 
CINCINNATI,O.,U.S.A. 


FOR ENGINES Ano MACHINERY. 


CRANES 


PAWLING & HARNISCHFEGER, 
163 Clinton Street, MILWAUKEE, WIS. 












NEW YORK. 
GEAR cine 


Grant Gear Works, 
125 South 11th Street, 
PHILADELP 


6 Portland Street, 
BOSTON. 


8 Seneca Stree 
CLEVELAND. 


Send for Catalog. 








se 


i ——— 
GOULD & EBERHARDT, 
NEWARK, NEw JERSEY, U.S.A. 
Joun Lane & Sons, Johnstone, Scotland. 
Scuvcuarvr & Scuutrs, Berlin, Vienna, Brussels. 
| G, Kozrren & Co., Moscow, Russia. a. 


Forel; 
Agvet per Agents. 





Warrs, Cup & Benzy, Vienna, Aus. 





MANUFACTURERS OF 
Twist Drills, Reamers and Taps 


Seg ¢ 





TNO ARDS To0bat det 
CLEVELAND, OHIO. 
Spring Cotters and Flat Spring Keys. 











